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Welding by Means of the Electric 
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Two Methods Are Used—Both Fuse the Metals to Be Welded with 
an Electric Arc—Operation Is Simple, Trained Workmen not Required 





B Y 


[he welding of steel castings by the 
electric arc is coming more and more into 
general use, both in foundries and in ma- 
chine shops, for its effectiveness, sim- 
plicity and cheapness are commencing to 
be realized. There are two such processes 
of welding, namely, the Zerener and the 
Benardos; the latter is by far the more 


common. 


ZERENER PROCESS 
The Zerener employs two 
obliquely held carbons which are made to 
approach or to recede from each other 


process 


by a suitable mechanism; the arc mean- 
while bridges the gap between and at the 
same time spreads out into the shape of 
a fan under the influence of a controlling 
magnet. The type of electrode used is 
illustrated in Fig. 1, taken from Glaser’s 
Annalen, Volume 60, 1907, “Schweissen 
und Loten. Elektrische Schweissma- 
schinen fur Massenfabrikation,’ vom Kgl. 
Regierungsbaumeister Peter, Berlin. In 
this process the metal to be welded ts 
brought into contact with the arc and the 
contact maintained until the melting tem- 
perature is reached, when the welding is 


readily completed. 


BENARDOS PROCESS 

[he Benardos process makes use of but 
one carbon; the arc is sprung between it 
and the metal to be welded. When the 
metal is brought to the proper tempera- 
ture, the welding is completed as in the 
Zerener process. Fig. 2 shows the elec- 
trode employed. 

For small work and for work where a 
certain degree of accuracy and refinement 
are necessary, the Zerener process will 
give rather better results than the Ben- 
ardos, for the reason that in the former 
the arc is, comparatively speaking, under 
close regulation, while in the latter there 
is only such regulation as may be obtained 
by hand. Nevertheless, for general work 
the Benardos process, on account of its 
implicity, is to be preferred. 


APPARATUS 

The apparatus should include a suitable 
lirect-current supply, a rheostat, carbon 
lectrodes, fireclay or carbon blocks for 
iolding purposes and a stock of iron rod, 
roken castings, or punchings of boiler 
late to serve as filler. 

It is necessary to conduct the welding 
1 an inclosure, as the intense rays of the 
re seriously interfere with any other 


*Manager, rp department, Westing- 
uuse Electric and Manufacturing Company. 


G. B. 


work in the immediate vicinity For a 
similar reason, when the Benardos -process 
is employed, the welder should be thor 
oughly shielded, eyes as well as body. A 
head-gear of canvas, or of stovepipe, is 
readily made and fitted with a small pro 


jecting window of thick colored glass. 
Gloves provided with long gauntlets will 


answer for the hands while the ordinary 

















FIG. I. TYPE OF ELECTRODE USED IN THE 
ZERENER PROCESS OF ELECTRIC-ARC 
WELDING 


clothing, if not too thin, will suffice for 
the rest of the body. Exposure to the 
Girect rays of the arc causes an irritation 
of the skin in effect much like sunburn; 
the skin reddens, and subsequently peels, 
but with no more serious consequences. 
A short trial will, however, be more 
effective in demonstrating the desirability 
of care in this matter than any words of 
caution. 

When the Zerener process is employed, 


a Vv & L* 


however, the welding is usually on a muclt 
smaller scale, and it is then only necessary 
to protect the eyes by a pair of suitabl 
colored glasses 


1 


[here are several ways in which th 
current may be obtained, namely, fro: 

100- to 125-volt, or even a 220-volt supply 
circuit (though the latter is very wast 
ful), from an independently driven gen 
erator, or from a battery operated in con 
junction either with a generator or otlx 
supply circuit. Each of these has one ot 
more points in its favor such as reduced 
first cost, simplicity, low maintenance, 
adaptability, and non-interference with o1 
from other portions of the electrical plant 
The particular method to be employed can, 
in consequence, be determined only after 
a full knowledge of conditions, including 
the volume and the continuity of the 
With the Benardos 
process, the supply should be not less than 
75 to 100 kilowatts at 100 to 125 volts 
With the Zerener process a smaller capa 


welding to be done 


city will answer If an independently 
driven generator is employed, it may be 
either shunt- or compound-wound, belted 
or direct-connected; when  direct-con 
nected a flexible coupling should be used 
in order to prevent armature burn-outs 
Fig. 3 shows a 200-kilowatt motor genet 
ator connected by a flexible coupling of 
the style indicated 

For the control of the current, in addi 
tion to the rheostat, a simple switchboard 
will be required on which should be 
mounted, somewhat as in Fig. 4, a volt 
meter, ammeter, circuit breaker, and sin 
gle-pole switch. If the generator is driven 
by a motor, one or two additional instru 
ments will be required; these, however, 
will not be necessary if the generator is 
driven by an engine. The rheostat may be 
of the grid type, such as shown in Fig. 5, 
or a couple of substantially built water 
tight barrels, like those in Fig. 4, will do 
as well. The drawback to the use of the 
latter is that the water will occasionally 
boil over, and the hoops in time rust away, 
necessitating the renewal of the barrels 
When using the grid-type rheostat it is 
advisable to have it so divided that by 
opening or closing one or more single- 
pole switches, the resistance may be in 
creased or diminished to suit the work 
being done. When the water-type rheo- 
stat is used the same result is accom- 
plished by providing the cables entering 
and leaving the barrels with suitable 
terminals of about %-inch steel plates, 
fashioned somewhat to the shapes shown 
in the diagram, Fig. 6 One of the 





triangular plates is suspended by pulleys 
each barrel so that it may be readily 
the 


over 


raised or lowered and thus regulate 


curre! As the lower plates wear away 
much faster than the upper ones, it is 
somctimes convenient to use discarded 
steel castings instead; these should weigh 
Ircl 20 tO 30 pounds each, and be as 
ympact as possible in order to occupy 
e minimum amount of room in the 
barrel 
2) 1 OF ELECTRICAL CONNECTIONS 
The diagram of connections used with 
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is fastened directly to the casting to be 
welded [he negative cable runs from 
the source of supply to the switchboard, 


and through the single-pole switch to the 


carbon electrode. 
In the Zerener process the metal table 
and the single carbon electrode are re- 


placed by the double-carbon electrode, 


shown in Fig. 1, to which are attached 


both the positive and negative cables 
CARBON ELECTRODES 
Some difficulty may be met with in 


finding suitable carbons for the electrodes 

















the Benardos process 1s given in Fig. 6 
In this diagram it will be observed that 
e positive cable of the circuit runs from 
source of supply to the switchboard, 
through the ammeter, the circuit-breaker, 


he resistances 


thence through t (in this case 
t] barrel type rheostat has been chosen) 
and finally to a metal table to which it is 
fastened It is sometimes 


table ; 


securely con- 


venient to omit the then the cable 


as many carbons have a tendency to crum- 
ble away, owing to the severe treatment 
to which they are subjected when welding 
and being heated and cooled in rapid suc- 
cession. For general use the carbons will 
from % to inches in diameter 
by 6 to 12 inches in length. They should 
be hard and -uncored; in burning away 
they should leave a rounded end instead 


Vary 14 


of a long pencil point 

















USED 


MOTOR-GENERATOR SET WITH 
FOR ELECTRIC-ARC WELDING 


A FLEXIBLE COUPLING SUCH AS IS 


1908. 
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, WELD 


In welding by the Benardos process it 


METHOD oF MAKING 


is more convenient, provided the castings 
run in quantities and have a flat machined 


and not too large, to make 


the metal table previously men- 


surface are 


use of 
tioned. As the table is already connected 


to the positive cable, it is only necessary 

















. 
FIG. 5. A GRID TYPE OF RESISTANCE USED FOR 
ELECTRIC-ARC WELDING 
Tol 
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FIG. 6. DIAGRAM OF ELECTRICAL CONNECTIONS 


USED IN BENARDOS PROCESS 
to lay a casting upon it machined side 
down, without any further contact being 
required. If, however, the casting 1s 
rather too large, or has no such machined 
surface, the cable must then be clamped 
directly to it. The positive instead of the 
negative cable, should thus 
clamped. to the table, or to the casting, 


in order that the current may flow from 


always be 


the casting to the carbon electrode. By 











FIG. 4. WATER RESISTANCE AND SWITCH- 
BOARD FOR ELECTRIC-ARC WELDING 
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so doing particles of carbon are largely 
prevented from entering the casting and 
producing a hard weld when the electrode 
is vaporized during the welding process. 
Assuming now that everything is in 
readiness for making a weld, the operator 
places himself in front of the casting, 


Ultimate 
Tensile 
Strength 
Per Sq In. 
2 


Brand and Size 
’ = Fire-welded 
E = Electric-welded. 


Brand. Inches. rons 
Lowmoor iron 2X & + = 
Lowmoor iron 2x +4 + : 
Netherton best iron 2x % + o- : 
Park Gate steel , 2 +4 =. }H 
Park Gate steel 2 > +4 Ay : 
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his head, touches the carbon electrode to 
the casting, as shown in Figs. 7 and 8, 
thereby closing the circuit, and thus pro 
ducing the arc. As soon as the arc is 
sprung the carbon electrode should be 
withdrawn to a distance of at least 2 
inches, more if p »ssible, and the are con 


Contrac- 


tion of Extension Ratio of | Figure of 

Area at in Ten Weld to Merit 

Fracture. Inches. Solid rT x¢ 
Cc. 

Per Cent. Per Cent. Per Cent 
15.2 7.3 77.9 308 
17.3 7.3 81.1 365 
22.3 11.3 90.7 i7¥ 
20.7 9.7 91.8 $51 
10.1 3.4 S4.4 185 
10.8 4.5 92.0 217 
9.3 1.9 69.1 194 
18.4 3.8 73.6 410 
15.9 8.1 82.3 324 
15.4 7.3 86.4 323 





Average of electric-welded bars = 1766 
Average of fire-welded bars = 1490 


118 


MEAN RESULTS OF TESTS OF FIRE 
ELECTRIC 


helding in one hand the carbon (negative ) 
electrode by means of an insulated handle 
and having within convenient reach of the 
other hand the material to be used as 
filler, either iron rod (norway iron 4% to 
; inch preferred), bits of broken steel 
castings, or small punchings from boiler 


plate. He then pulls the hood down over 


| 
| 
| 
| 


5 per cent 


-WELDED BARS COMPARED WITH 
WELDED 


tinued until the melting temperature of 
the metal is reached 

If it is not possible to maintain the arc 
at the proper distance, or if it is too in 
tense, the depth of the triangular plates 
in the water rheostat, or the number of 
grids in the resistance, should be altered 
aceordingly The arc instead of being 
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Line Volts 


126 (open circuit 


102 550 
102 500 
102 550 
9S 600 
07 650 
O7 650 
102 600 
Size of hole = 14 inches 


deep. Size of carbon 
»6 seconds 


BENARDOS PROCESS 


HOLE IN AXLE CAP 

120 (open circuit) 

95 600 

9S 650 

100 600 

95 850 (kick 
LOO 550 

100 850 (kick 


Cross-section of sink head 


Amperes 


FILLING 
(FIGS 
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6 
t LZ = 
, 2 ma 
53 53¢ 
<2 <35 
x oe 
32 s“4 
So= |So~ 
> - 2 
38 63 
36 65 
39 61 
42 53 
44 51 
45 50 
4? 5S 


diameter x 2 inches 
14 x 6inches. Time 


DRILLED 


9-10-11) 
34 6 
30 6 
3 6 
30 64 
30 71 
$5 OS 


x 6 inches 


Size of carbon 14 x 6 inches rime 

minutes 45 seconds 

REMOVING SINK HEAD FROM AXLE CAP 

FIG. 12 

120 (open circuit 

YS 130 23 r 

102 1O0 22? s] 

LO4 370 20 sé 
R5 LOOO (kick 24 oo 
7 LOOO (kick 3 6 
Size of hole 1? inches diameter x 14 inches 


deep Size of carbon 
3 minutes 30 seconds ime 
reversing plat 


BURNING HOLI IN 


PLATI FIG 


14 x 6 inches rime 
ides 


seconds for 


WROUGHT-IRON 



































































concentrated on one spot should be given 


rotary motion in order to heat the cast 
ing thoroughly in the vicinity of the pro- 
posed weld 
When the 
reached, either 
;, or punchings of boiler plate 
This feed- 


melting temperature 1s 
the iron rod, small bits of 
steel casting 


re fed into the boiling metal 
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such a position that the dirt or slag will 
run off by gravity as fast as melted. 
When building on a lug, or welding a 
piece to the casting, some means must be 
provided for confining the molten metal 
within certain this purpose, 
fireclay or carbon blocks may be used; 
of worn-out 


limits; for 


the latter generally consist 
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inal, the carbon electrode the negative 
terminal; (2) the arc should be as long 
as possible, not less than 2 inches, pre- 
ferably 4 to 6 inches, and should not be 
concentrated on one particular spot, but 
given a rotary motion. 

b. In either the Benardos 


the Zerener process (1) the casting should 


process or 


























\ DEFECTIVE BE 








s continued, the arc meanwhile also 


ig 
heing maintained, until the weld is com 
pleted. To make the casting conform to 

particular to 
smoother finish, or a closer grain, the sur 


shape, or give it a 


face of the weld may be hammered while 
cooling. 
weld should 


Whenever prac ticable, the 


© made during one continuous applica- 


tion of the arc. This will prevent scale, 
which would otherwise form, from enter 
ing into the casting and producing a hard 
weld. As, however, it 1s 


possible to make 


sometimes im- 


a weld in one application 


FiG. 10 














ARING CAP BEFORE AND AFTER WELDING AND 











dynamo or motor brushes Che fireclay 
is formed to shape by hand; the carbon 
aR 


Journal 


Figs. 9, Io and 
Electric 
(January, 1908), show a defective bearing 
and the 


blocks by a knife 


repre duced from the 


cap before and after welding 
method of preparing the clay mold. 

In the Zerener process practically the 
same procedure is followed. As _ before 
mentioned, the work is on a much smaller 
scale, the arc is sprung between the two 
carbon electrodes and the casting to be 
intimate contact 


welded is into 


with it 


brought 

















FIG. 12. SINK HEADS ARE FREQUEN 

the arc, the scale should be removed 
from the casting by hammering and 
brushing with a stiff wire brush. Sim 


ilarly, before commencing a weld the sur 
and 
Where chipping will not 


face of the casting should be clean 


free from slag. 


readily accomplish this, the are may be 


ipplied, the casting first being tilted to 


TLY RE} ED HE | ARC 


KCTRIK 


Welds made by the electric arc some- 
times prove very much harder than other 
portions of the castings hese are in 
large measure due to the non-observance 
of one or more of the rules already 


enumerated, namely 
the 


the positive term 


a. In the Benardos’ process (1) 


casting should he mace 








ITS 














CLAY MOLD 








be freed from dirt and slag before welding 
and kept free during welding. 

Where no machining is involved it is, of 
the weld is 
however, a_ hard 


course, immaterial whether 
hard soft; 


weld is detrimental it may be either re- 


or where, 


made or else annealing may be resorted to 


PuysicAL CHARACTERISTICS OF THE WELDS 

The tensile strength of properly made 
welds will average 70 per cent. or more 
of the strength of the original material 
As illustrating this feature, as well as en 
abling a comparison to be made of fire 
welded versus arc-welded iron and steel 
bars, certain results are given herewith, 
taken from a paper by Samuel MacCarthy 
on “Steel Steam Pipes and’ Fittings and 

















FIG. I3. HOLES CUT BY THE ELECTRIC ARC 









Benardos Arc Welding in Connectio1 
herewith,” read before the Institution ot 
Mechanical Engineers (England). 

All of the bars were scarf-welded; th 
length of the scarf ranged from 1% t 
1% inches. It is of exceeding interest t 
note that on the basis of “figure of merit 
there is a difference of 185 per cent. i 
favor of the arc-welded bars. 


OTHER APPLICATIONS 
| he 


may also be advantageously employed fi 


processes described in this articl 
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work other than the welding of steel cast- 
ings. The Benardos process, for example, 
is sometimes used to remove sink heads 
(see Fig. 12) from castings, whether of 
steel, iron, or brass; to bore holes (see 
Fig. 13) in castings and plates, and to 
weld flanges, elbows and couplings to 
wrought-iron or steel pipes. 

While it will not cut metal so fast nor 
so clean as a good machine tool, yet tak 
ing into account the time required to set 
up large castings in position before a saw 
or a drill, the electric arc will quite often 
be found the quicker method 
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involves any new principles. A workman 
of average ability can accordingly be read 
ily given the few instructions necessary, 
and at the end of a couple of weeks’ 
practice, will become sufficiently expert to 
turn out good work 


Machines for Tapping Pipe 
Fittings 

The tapping of pipe fittings is a little 

out of th wual ru f machine shop 

















FIG. |! THREE-WAY 


The Zerener process may likewise be 
used for the welding of sheet-iron or steel 
plates and also for soldering 

One of the most novel applications ot 
the electric arc occurred as a result of the 
great San Francisco (1906) fir \ cer 
tein building was in course of construc 
tion. Considerable stores of pig lead had 
melted and run down into the cellar wher« 
it had spread over the floor in a_ sheet 
several inches thick. The removal of this 
fead, which threatened to prove an ex 
ceedingly laborious and expensive undet 
taking, became a comparatively easy mat 
ter when the electric arc (Benardos pro 
cess) was used; the metal was cut int 


convenient blocks and carried away 


DATA 

Owing to the nature of the work and 
the variables which enter in, it is almost 
impossible to give any exact data as to 
current, size of weld, and time of making 
Several examples are, however, offered as 
being approximately correct 

In conclusion, it may be stated that the 
Benardos and the Zerener processes will 
give equally satisfactory commercial re 
sults, though each has its particular field 
The apparatus required has been thor 


oughly standardized and neither process 





TAPPING MACHINE 
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work and the machines shown are speci- 
ally interesting on that account. Fig. 1 
is a three-way tapping machine with five 
heads, although the third head is not in 
place on the three heads at the right. 
lhese are for T’s, elbows, connecting 
bushings and similar work. Fig. 2 shows 
a cross-sectional view so that the details 
of construction can be readily seen. 

[hese machines are entirely automatic, 
except the placing or feeding of the work. 
\fter the work is placed in position, the 
machine is started and the complete oper- 
ation is finished and the machine stops 
without any attention of the operator; he, 
therefore, is at liberty to operate as many 
machines as he can, while machine is at 
work This number depends upon the 
time it takes to do the work and the time 
it takes operator to place the work; the 
number of machines used in_ practice 
varies from two to six 

Each machine is absolutely independent 
is it can be started, stopped, adjusted or 
changed, without interfering with the 
others. This allows all adjustments, etc., 
to be made by a floor man, while the oper 
itor keeps on with the other machines, 
an advantage of this over combined ma 
It also al- 
lows machines to be installed in sections, 


chines when all stop at once 


new ones being added as occasion re- 
quires 

Every necessary part is adjustable. The 
number of revolutions to tap a fitting can 
be adjusted to suit the length of thread to 
be cut, and the spindles are so made that 
they can be adjusted, while machine is in 
motion, to within a quarter of a thread, 
ind the stopping and reversing mechan 
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WAY TAPPING MACHINE 
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ism is so sensitive that it is claimed ht- 
tings will not vary from gage, one-six 
teenth of a revolution. The tapping heads 
angle from o-180 


almost 


are adjustable to 
can 


any 
and the change be made in- 
stantly. 

The chuck is also adjustable, being of 
the floating type, gripping the fitting firm- 
ly, but allowing motion in any direction 
in the horizontal plane; this allows taps to 
center themselves in center of holes and 
The 
chuck is also adjustable vertically, to in 
ot 


insures fittings with full threads 


sure correct position of jaws. It is 
toggle-joint type and positive in its mo 
tion, is adjustable to varying sizes of fit- 
tings by a spring, which causes uniformity 
in pressure, so that the operator does not 
have to make two efforts or more to close 
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the machine without any damage 
being done. 

In order to insure straight tapping, it is 
necessary that tap be held central, in cor- 


This is im- 


stops 


rect alinement, and rigid. 
possible of accomplishment by means of a 
shank or set-screw, or a tap held loosely 
will invariably cut a crooked thread; 
by use of a tap threaded full length and 
a special chuck it can held rigidly 
and at the same time in perfect aline- 


be 


ment, any variations in size of tap 
not affecting the correct holding. The 
simplicity, durability and interchange- 


ability of this holder is its special feature, 
the jaws for different taps can be 
taken out and replaced instantly and with- 
out taking it apart, every part being ab- 
This chuck grips the taps 


size 


solutely solid. 

















the chuck. The driving, reversing and on the thread by jaws threaded to suit 
FIG. 3. MACHINE FOR TAPPING BUSHINGS 

gaging mechanism is a_ separate and _ with a key in the flute to prevent rotation 

distinet part of these machines The in the chuck 

novel feature of this mechanism is Any pitch of thread can be cut on any 

the quick return of tap; this is al- spindle at the same time so that any re 

ways three times the tapping speed. The duced fitting of different pitches can be 


driving mechanism is so designed that 


when the machine has completed its work, 


it stops automatically, and there is, there 


fore, 1 danger tor the operator, whil 


engaged in putting the work in the ma 


chine after the work The ma 


1S placed 
r the 
Safety is 


chine is started by the foot lever afte 


1 


operator has left the machine 


provided for by “breaking” pieces on each 
fit 
ting or accidental misplacing of work or 
chuck, 


spindles from any 


spindle; when any obstructions in the 


] 
reiease 


t and 


the se pleces break and 


forward movemen 


and r¢ placable, 


tapped at once. This is done by putting 
separate leaders on each spindle; these are 
of machinery-steel leaders, working in 


ist-iron leaders nut, a combination which 


gives maximum wear with minimum fric 


tion. These leaders are instantly removable 
only requiring the removal 
a simple nut. A lu- 
furnished with 
group of machines, to provide for copious 


and replacement of 
bricating system is each 
lubrication of reamers or taps 

These machines usually occupy a space 


of about 9 square feet per machine and are 
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usually grouped together in a single or 
double battery and are preferably driven 
by a variable-speed motor, but can be as 
easily driven by belts. They are geared 
in a high ratio and consume very little 
power. 

Fig. 3 is a machine for tapping bushing 
in which the die is held stationary and 
both the work and the tap revolve. The 
die is in the holder between the upper and 
lower spindles, one of which carries the 
tap while the other drives the work. 

These machines were designed by H. O. 
Evans and are built by the Pottstown Ma- 
chine Company, Pottstown, Penn. 





Trade Opportunities in Peru 





By M. pe MorerIrRA 


as large as either 
3razil or Argentina, offers, nevertheless, 
great opportunities to American manufac- 
turers and a still greater one to American 
capitalists. Financially speaking, Peru ob- 
tained a splendid result for the year 1907, 
inasmuch as her revenues were increased 
and her expenditures reduced. The re- 
ceipts amounted to $13,396,330, and the 
expenditures to $10,535,205. 


Peru, though not 


Here are a few items which will show 
that Peru’s prosperity is built on a serious 
The revenues from the 
taxes administered by the national com- 


pany of collections amounted in six months 


basis: derived 


to $2,075,000; the interest on the national 
debt amounting to $13,300,000, has been 
paid to date; the claim of the Guano com- 
of United States has 
paid by an issue of $7,385,000 in bonds of 
the public debt. The report of the Per: 


pany the been 


vian corporation whose operations for the 
of a profit of $1,000,c00 
is another proof of the prosperous condi- 
tions of business in the republic. 

Before going into details regarding the 
opportunities within the reach of the man 
ufacturers, I will say a few words regard- 


year 1907 show 


ing the great possibilities for capitalists. 

Iquitos, the shipping center of eastern 
Peru, which imported last year from the 
United States $3,148,713 worth of mer- 
no sanitary drainage, n 


chandise, has 


telephone system, and only a small nar- 
for the 
this, 


»f capitalis 


inadequate 
In 


row-gage_ railroad 
of the 
scems to me that a syndicate « 


needs town. view of 


would reap a golden harvest if it would 


undertake the drainage of the town, 


installation of a telephone system, and 


an electric-light plant. The Peruvian gi 


crnment, I am sure, would grant valuab! 


concessions to anyone planning this wor! 
and the results would certainly not 
small. 
Statistics American 
proportional 
any other Sout! 
The products ex 


that 
exported 
than 
republic 


show mant 


facturers 
to 


American 


have 


more Peru to 
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ported by the United States in 1907 
amounted to the value of $6,876,217, com- 
posed mostly of railroad materials and 
supplies, agricultural implements and gen- 
eral merchandise. 


RAILROAD OPPORTUNITIES 


The Peruvian government is making 
every effort to increase the railroad facili- 
ties of the country and has thus far made 
Peru a good buyer of railroad materials 
and supplies. Peru has now eight organ- 
ized lines, all having their car and repair 
shops. Though Peru buys her cars in the 
United States, many of the old cars are 
rebuilt there, necessitating machine tools, 
bought until now mostly in England. An- 
other is building from Cuzco to Santa 
Anna, which goes through the provinces 
of Colea and Urubamba. The Peruvian 
corporation of London, which operates 
the state railways under lease, is carrying 
out the prolongation and extensions of sev- 
eral lines. Another line, and one that is of 
the most importance for our manufactur- 
ers, is planned to the Amazon via the 
Ucayali river. This line will require a 
large quantity of steel rails, rolling stock 
and other materials. The construction is 
supposed to begin in August, 1908, and to 
be finished in 1913. The concession which 
the Peruvian government has granted is 
for a standard gage line, which will start 
near Oroya on the existing railway, and 
end at a point on the Ucayali river, suit 
able for steam navigation all the year 
round for vessels drawing at least 5 feet 
A subsidy of about $10,000,000 is provided 
in 6-per cent. bonds at par value, to be 
delivered in half-year instalments and in 
proportion to the number of kilometers 
finished in the same period. A grant of 


soo acres of land is made for each 


steamer of 500 tons. Shops are all ready 
at the Ucayali end to handle the requisite 
works. So far 


alone are ready, that is to say, 


as I can learn, the shops 
that the 
machine tools are not yet installed and 
only few purchased. Isn’t this a good 
opportunity for the American manufac- 
turer to sell his goods to that railroad 
company ? 

The maritime movement of the requblic 
however, a new 


is not as progressive; 


t steamers, between Callao and 


he 
»D 


company 
New York, via Panama, is expected to 
in full operation this year. Fast steamers 
are now under construction and the com 
pany'’s intention is to make the run from 
Panama to Callao in five days instead of 
the long trip of 13 days required now 
[hat company has also under contract the 
building of a dry-dock in the Port of 


Callao. 


MINING-MACHINERY OPppoRTUNITIES 


The wealth of Peru is naturally in its 
nines. Here are the last statistics obtain 
1, 
I, 


ible on their value (1906): Copper, 


tf tf? 


980,275; silver, $4,864790; petroleum, 


212,710; gold, $851,775 
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In 1907 the Cerro de Pasco mine 
shipped to the Unitgd States 10,000 tons 
of copper out of the 28,000 tons reported 
from the whole of South America. The 
famous gold mine, Santo Domingo, of the 
Inca Mining Company covers 90 working 
claims and about 63 are not being oper 
ated, 

As water is abundant the large mining 
companies are planning to establish an 
electrical smelting plant. The Cerro de 
Pasco Company has made extensive inves 
tigation of the power which may be ob 
tained in the regions depending to its 
properties, and the results are said to b« 
Within 36 miles of the 
smelter an available 15,000 horsepower has 


very favorable. 


been located, and at a distance of 55 miles 
and an elevation of 10,000 feet they can 
obtain 25,000 horsepower 

Near Lima on the Central railway at a 
place named Rio Blanco, where Americans 
have a smelting plant and where 3000 
available, machinery is 
Other 


horsepower is 
being installed for that purpose. 
electric installations are in prospect in the 
Department of Ancacho, which is the chief 
mining province of the country. Electrical 
power is used in a very few towns for 
tramway transportation, the associated 
electrical companies supplying power for 
all the companies of Lima and Callao; 
however, as Peru has few large cities, this 
development of electrical power is natut 
ally restricted 

[lkough there is a prospective applica 
tion of electricity on a large scale, such 
as for mines and smelters, there seems to 
be a more immiediate demand for light 
manufacturing \bout 2000 horsepower 
in five power circuits 1s now furnished by 
the trust to the mills and factories of dif 
ferent kinds in Lima and vicinity. Coal is 
xpensive fuel for local industries, and it 
has been demonstrated that with the water 
power which is available electricity can 
be furnished cheaply 

\s one will see, there are many oppor 
tunities for the machinery and machine 
tools manufacturers sank facilities, how 


ever, are not very convenient This could 
be easily arranged as there are enough 
American houses in Peru or houses doing 
a large business with the United States 
who would, for a regular banking com 
mission, look after the interests of th 
manufacturers l here is one thing, 
however, which the American manufa 


turer must beware of and that is_ the 


New York commission hous¢ 


which a great part of his go rds are sold 


through 


The commission they charge (the real 
commission mean, not the apparent 
one) is so high that added to the exces 
sive freight rate often renders the price of 
American products prohibitive 


I should recommend that American 


manutacturers follow the example of the 


} 


English, French, Belgian, German and 


Portugues he uses and send personal 
representatives, thus securing more bus 


> > 
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iness and also being able to sell their 


goods at lower rates 





Machinery Building in Japan 
By A. GWAIKOKUIJIN 


[he export of machinery and machine 
tools from Japan for the year ending 
December, 1907, was a record breaker for 
[he total amount exported 
reached $48,400; an increase of 62 per 


the country 


cent. over the preceding year, and nearly 
250 per cent. over the average of the 
past five years The bulk of the ma 
chinery exported was cotton gins and 
printing machines which go to Chin 
However, the Japanese manufacturers 
are now turning out various other kinds, 
automatic machinery for the 
manufacture of clocks and 


boilers, drill presses, electric motors and 


such as 


watches, 


dynamos, gas and oil engines, lathes of 
English and American types, looms (hand 
and power), planers and shapers, printing 
presses, sugar machinery, tea-fring ma- 
chines and weighing machinery They 
are also doing considerable work in such 
lines as the manufacture of clocks and 


watches, chemical and physical intru 


ments, drawing instruments, surveying 

instruments, steam indicators and surgical 

instruments 

different lines 
at first sight 


Many, if not al) the 
manufactured here, appear 
to be copies, more or less accurate, if 
similar machines made in the West. Tak« 
for instance power looms (with the ex 
ception of the loyod i's patent) they seem 
to be clumsy imitations of the old-style Ens 
lish hand looms. The Toyoda’s patent shut 
tle, however, is considered to far surpass 
either the English American makes 
owing to the fact of its special design and 
construction, which enables it to use to 

Ilvantag the poor warp to be found 
here and in China rhe Toyoda’s looms 
patented in Japan, China, England, 


or three other 


countries on the continent 


[he surveying instrument works, met 


tioned in the foregoing list of manufac 


tures, makes an instrument that, as a 
whol nnot be claimed | iny one 
country as an imitation orf ts special 
make of instrument Its construction 


consists of three different designs; namely, 


Ameri English and Swiss, combined to 
be best adapted for use in this field. The 
largest and best plant of this kind here 


is that of the Tamaya Scientific Instru 
Tokyo, which has recently 
put up 1 new plant esp cially designed 
for the manufacture of this class of work. 
When the full equipment is installed 
mostly of American make) it will have 


in equipment costing in the neighborhood 


of $45.000. Here are special dormitories 








for the workmen and ap- 


addition to a 


baths 
prentices, in 


and 
free night 


} ] 
schoo 


for the apprentices 


MACHINE-TOOL BUILDING 

What is probably the best known builder 
of machine tools in the the 
Ikegal Iron Works Company, Tokyo. Un- 
til the past two or three years one would 


country is 


have very little trouble in telling from 
tbhout what make of machine their work 
was copied. However, in the past two 
years quite a change has been made 


Though still holding to the old patterns 


that have been their best sellers there are 


many changes in their tools in order to 
make them better adapted for the work 
t} ire to do, and also that they may be 


more convenient for Japanese workmen 


lhis plant was first started by the presi 


dent of the present company some 20 
ears ago. At the start the only equip 
mert its owners could boast of was a 
cheap foot-power lathe of American 
make, installed in a little room about 4x6 
fect in size. In a short time it was found 


necessary to hire a boy to kick the treadle, 


and from that time on the work has kept 
increasing 

\t the present day there are some 200 
men employed, and on my last visit they 
were working 12: hours per day and yet 
could not keep ahead of orders; in fact, 
manager gave the information that 
had booked year in 


advance 


the 


they orders over a 


advised in the ma- 


machines of 


lo one not well 


chine line practically all 
Japanese make would look no different to 
them than similar machines they had seen 
has 


however, if one 


the 


in other cc untries, 


nv knowledge whatever of manu- 
facture of machines and machine tools, he 
must, after careful comparison, acknowl 
that the Japanese are often very 


clever in thinking out and_= designing 


calge 


(inventing if we believe with Entropy) 
thor-saving devices. A number of such 
cases have recently been brought to my 
notice; only one, however, that of the To 
voda’s Loom Works, Ltd., of Nagoya, 
had anything like a cost system whereby 

could show the actual labor cost of 


arious parts which went to make 

y» their machines. Though you could 
ce that there should be a s iving In cost 
by the new methods, no actual figures 
were to be had In case of th Toyoda’s 
Loom Works, it was found that they had 
vstem whereby they could tell, not 
only the cost of one complete part, but the 
actual time to a minute that it would take 
to set up for use any of their fixtures for 
inv given operation as well as «he time 
required to do the several operations 
The cost of all tools and fixtures used 
for the work was well known: further 
more they had full data as to cutting 


specds and feeds for each operation 

\bout i ago the 
pany started to put in an up-to-date equip- 
ment: not all For 


year loyoda’s com 


at once, but gradually 
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instance, as soon as they had put in one 
or two new machines and had proved to 
without a doubt that new 
methods were the best, other machines 
were installed; at the same time they in 
which takes 
tools and 


the directors 


tool room 
making of all new 


stalled a system 


care of the 


fixtures, also a tool-distributing room. I 
understand that this company is to lay 
out tools and fixtures and use the inter- 


changeable system in the manufacture of 
all of their different types of looms, con- 
sisting of some five in number 

At the Seikosha Watch Clock 
Works, Tokyo, are to be found a number 


and 


of special semi-automatic machines de 


signed by their engineer, and made in the 


works. In the Violin Works at Nagoya, 
where some 7000 instruments are manu- 
factured annually, ranging in price from 
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The Artisan Speed Lathe 





EDITORIAL CORRESPONDENCE 


Fig. 1 shows the speed lathe built at 
the Artisan school which has in con 
nection with the countershaft enough 


novelty to make it of interest to those in- 
terested in lathes and countershafts. The 
most novel feature about the lathe is the 
section of the bed, Fig. 2, and the method 
of guiding and holding the tailstock and 
rest. The entire guiding surfaces 
side V’s, effectually 
protected from dirt, chips and 
The binding bolt in the 
tailstock makes it secure by simply pinch 
The second feat 


hand 


are the which are 
bruises 


center of the 


ing the sides together. 


ure is the stationary flanges to the cone 








FIG. 1 HI 


$1.50 to $75 each, there are to be found 


a number of simple machines invented 


and made by the engineer and his work 


men Che tea-firing machinery used in 


this country and a large part of that used 
at present in China is admittedly of Jap 
anese invention 


Osaka, Japan 


It is note from a paper 
read before the of Naval Archi 
a voyage of 2781 miles from 
Queenstown to New York the 
built turbine-driven steamer “Lusitania” 
had a daily coal consumption of 1090 tons, 
tons of the 


interesting to 
Institute 
tects that on 
recently 


which comes within 10 esti- 


mated coal consumption made by the de- 


while the ship was building 


signers 


ARTISAN 


\THI 


[he journals of the shaft are parallel a 
have oil rings; the boxes are held in coni 
cal seats, split to permit of taking 

wear, with nuts outside and in; the tw 
integral with the cor 


nuts are 


The nose of the spindle has 


inside 
flanges. 
coarse thread on the outside of the co! 
lar (on the plan of the Pratt & Whitn« 
lathe) and there is a ball-thrust bearin: 
in the small end of the cone. 

Fig. 3 shows a center for wood turni! 
which is furnished with the lathe. As tl 
center point and driving spurs A A ten 
to split the wood, the two bevel lips B 
tend to bind the wood together. It 
simple to make and works well. 

The lathes are supplied with chuck 
for wood and iro: 


face-plates, centers 
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hand rests, tool rack, drawers, etc. The 
legs at the tailstock end are pivoted to the 
bed, giving the bed three points of 
support. 

The countershaft rig probably comes as 
near being complete as any yet produced 
where only a single belt is used. There 
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permitting the belt to come from either 
front or rear. This effectually prevents 
the line-shaft belt getting off the pulleys. 
The main belt shipper is operated by a 
Short crank on the upper end, and a 
handle at the lower end of a rod. The 
short crank ending its travel about on its 
dead center locks the shipper bar in both 
positions, and when the belt is thrown on 











Fie 3 CENTER FOR WOOD LATHE 
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Pivoted Tailstock Leg 


FIG, 2, SECTION THROUGH BED AND TAILSTOCK 


is a plate with the two hangers and two 
stationary flanges cast with it to keep the 
cone belt on, and this is bolted up to the 
yverhead plank or timbers by three bolts 
only; two bolts to take the pull of the 
line shaft and one to take the pull of 
the cone belt. Bolted to the plate is a 
cage which is reversible as are the 
brackets that carry the main belt shipper, 


the loose pulley it puts a brake on the 
tight pulley and stops the lathe. A gas 
pipe outside the above mentioned vertical 
rod with a handle at the bottom and an 
arm at the top shifts the cone-shifting bar 
which is set at the proper angle to shift 
the belt on the cone. The countershaft 
itself is stationary, the tight pulley is 
fast to the cone, the loose pulley runs on 
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a sleeve, and the whole runs on and is 
ciled through holes in the ends and bot- 
tom of the shaft which introduces (as it 
should) the oil at the slack side of the 
bearing. Ojling through the middle of a 
stationary shaft permits of oiling at any 
time, whether the pulleys are running or 
at rest. The oil holes are protected from 
the gathering of dirt, and twenty-five 
years’ use of the lathe, illustrated and 
described by Professor King in the AMEr- 
ICAN MACHINIST in May, 1889, has proved 
it a good plan. 

The lathe is 10-inch swing, 4-foot bed 
with a 12-inch removable extension, and 
the lara face-plate and flat rest is 
to use sandpaper for squaring up wood, 
as 1s done with metal on a Gardner 


grinder 





Helium Gas Heavier than Liquid 


The idea of a liquid that is heavier than 
a solid is not.hard to grasp, for we are all 
accustomed to seeing solids floating on 
water, and even metals will float in mer 
cury. That a gas should be heavier than 
1 liquid, however, so that a bubble of it 
would fall instead of rising in the liquid, 
is hard to realize. This is the case with 
helium gas under pressure in liquid hy 
drogen, as demonstrated recently in Ger 
many. Says a writer in Cosmos: “We 
are used to thinking of gases as always 
less dense than liquids, and, in fact we 
have never hitherto been able to increase 
the density of a gas, either by compress 
ing or by cooling, down to the point where 
it becomes heavier than a liquid in con 
tact with it. This could not take place, 
of course, if the gas became liquid or 
dissolved in the liquid Dr. Kammer 
liugh Onnes has, nevertheless, accom 
plished this surprising feat by causing a 
bubble of compressed helium to descend 
by its own weight through liquid hydro 


gen, like a drop of water in oil. He com 


pressed a mixturt of hydrogen and 


helium in a capill tube plunged into 
liquid hydrogen. The hydrogen becomes 
ilmost entirely liquefied and, if the pres 
ed 49 atmospheres, oc 


Beyond 


sure doc not ex 
cupies the bottom of the tube 
this pressure a bubble of almost pure hel 
1um, which is floating on the liquid, is 
seen to descend below it, and to rise again 
when the pressure is decreased to 32 at 
mosph« res * * - 3esides its original 
ity, this experiment will enable us to as 
certain * * * the limit 
helium, which Van der Waals supposes 
to be that of the heavy metals.” 

Aside from the highly interesting re 
sults to be obtained from experiments 


density of 


with this unique form of gas, it is to be 
expected that some important useful in 
formation will be derived from experi 
ments with helium gas, as has been dem 


onstrated by the original experiment 
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nternal Cutting Tools for Screw Machines’ 


Spotting and Facing Tools Are Used for Starting Holes Which Are 
Completed by Drills, Reamers and Counterbores of Various Types 





BY C. L. GODODRICH+ AND F. A. STANLEY? 


The design of internal cutting tools is 
largely governed by the character of the 
material to cut, the depth of hole, and in 
tools for finishing, the amount of material 
left by the roughing tool for removal. 

As with external cutting tools the clear- 
ance and rake of the cutting edges, the 
number of cutting edges, and the means 
of avoiding accumulation of chips must 
be considered in connection with the 
nature of the material to be cut. 


STARTING DRILLS 

It is generally advisable before attempt- 
ing to drill a long hole to use what is 
termed a starting drill, which tool is usu- 
ally either of the flat type, as shown in 
Fig. 1, or, somewhat similar to a twist 
drill, only having short flutes like Fig. 2. 
The point should be quite thin and the 
lip angles more acute than the drill that 
is to follow, as in this event the outer 
diameter of the drill is permitted to cut 
non-cutting center web 
the work. Fig. 3 


before its blunt 
comes in contact with 
illustrates a twist drill entering a piece of 
work that has been spotted 
with a starting drill, and the twist drill 
will be found to run true under these con- 
When the blunt center web of a 
contact with 


previously 


ditions. 
drill 
the work first, as in 
the starting drill is not nearly as great as 
For start- 


is allowed to come in 
Fig. 4, the value of 
under the conditions in Fig. 3. 


ing drills under % inch in diameter the 
flat starting tool, Fig. 


tory, while for larger work, except brass 


I, is very satisfac- 


and similar materials, the type illustrated 
by Fig. 2 is more commonly used. 


SpoTtiNG AND Facinc Toots 
On long, slender work made of smooth 
stock close 
distance from the head spindle it is gen- 


to size and which projects a 


erally found necessary to support the end 
of the close to the 
spotted, and in such cases the starting or 


work point being 


spotting drill is held in a holder which is 
also suitable for guiding the outer end of 
the work. Fig. 5 illustrates a tool of this 
type 

In some cases combination spotting and 
end-facing tools like Fig. 6 are used. This 
type of tool is very satisfactory on brass 


work, etc., 


but on harder materials, such 


as steel, which is more destructive to the 


cutting edges and thus makes fr: quent 
_ *Copyrighted, 1908, by Hill Publishing 
Company. 

tDepartment foreman, Pratt & Whitney 


Company. 
tAssociate editor, AMBRICAN MACHINIST 


regrinding necessary, a tool holder hav- 
ing separate starting and facing cutters, 
as shown in [ig. 7, is preferable, as the 
independent adjustments allow frequent 
sharpening to be more economically ac- 
complished. 


TWIST AND STRAIGHT FLUTE DRILLs 
In drilling cylindrical holes standard 


commercial tools are preferred owing to 





rake by grinding in the lips at the front 
end, as in Fig. 8. 

A two-lip, straight-fluted drill com- 
monly known as a “Farmer” drill is gener- 
ally superior to the twist drill in cases 
where the curling of the chips is trouble 
some, and in shops where brass work pre- 
dominates this drill is used much more 
commonly than the twist drill. 


SERRATED, FLUTED AND STEPPED Lips 





























the convenience of replacement when 
they become worn out or broken. Ordi- The cutting edges of drills are some- 
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SPOTTING 


nary twist drills are very satisfactory in 
steel and cast iron, although in very deep 
holes the chips are sometimes difficult to 
get rid of, and clogging up of the flutes 
and occasional breakage will then occur 
unless frequent withdrawing of the drill 
is resorted to. On brass and all free cut- 
ting stock the rake given to the cutting 
edges of twist drills generally causes ex- 
cessive curl to the chips and thus makes 
the automatic removal of the chips from 
the hole difficult. On screw 
machines oftentimes a long curled chip is 


automatic 


very objectionable as some machine func- 
For these 
used in 


tions may be interfered with. 


reasons when twist drills are 


brass, it is good practice to reduce this 


TOOLS 


AND DRILLS 
times serrated as indicated in Fig. 9 t 
produce narrower chips than would othe: 
result and so facilitate their ea 
removal. A similar effect is produced | 
fivting the drill, as shown by Fig. 
Still another method of producing narr 
chips is to step the end of the drill. 
may be of to méntion that tl 
latter scheme is very commonly used 
the one-lip drills for drilling long hol 
in gun barrels, spindles, etc. Fig. 11 w 
give an idea of this type of tool. W1 
such a drill is carefully guided and : 
vanced at a low rate of feed it is poss: 
to drill a distance of 30 or 40 inches w 
not than 0.010 inch curvature 
the length of the hole. There is no cent 


wise 


interest 


more 





front 


com- 
rener- 

cases 
ouble 
< pre- 

more 
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some- 


other 
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web to prevent free cutting as in the two- 
lip twist drill, and oil is forced under pres- 
sure to keep the cutting cool and conduct 
away chips. The use of oil in this manner 
is found very effective with all classes of 
internal cutting tools, except when operat- 
ing in cast iron. It makes possible the 
running of work at a high peripheral 
speed without excessive heat, results in 
rapid cutting and insures long life to the 
cutting edges of the tools. 

The center edge of all 
straight-flute drills should be 
down at the cutting point, as the drill will 
then cut more freely and less power be 
required for the work. 


twist- and 
thinned 


Back AND LAND CLEARANCES 


Drills should have some back clearance, 
from 0.007 to 0.015 inch per foot being 


DoD 





al —— 
4 - 4 Locating 


Pinu 
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FIG. 14 





FIG, 17 
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peripheral contact reduced to a minimum 
so as to give ample chip clearance and 
avoid welding of chips. 


Fiat Dritts AND COUNTERBORES 
Fig. 13 illustrates a type of tool com- 
monly termed a flat drill, which is exten- 
sively used on brass work; it is especially 
recommended for material where 
there are numerous shoulders or forms to 
be cut out. The tool has a cylindrical 
shank which fits a turret tool hoider. On 
large work it is customary to make the 
fiat drill of rectangular stock and utilize 

a special holder, as shown in Fig. 14. 
Such tools when held in the turret, as 
in Fig. 15 should be placed with the faces 
vertical so as to prevent them from cut- 
ting appreciably oversize if the indexing 
of the turret, due to wear, is not perfect. 
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ow 


lurret 
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FLAT DRILLS AND COUNTERBORES 


ommon practice. The land back of the 
utting edge should be quite narrow as 
little land is required to support the- drill 
ind prevent chattering, while an excessive 
yidth increases friction and heat, resulting 
n the welding of chips to the drill along 
hese surfaces and the consequent pro- 
luction of rough holes of varying diam- 
ter. Fig. 12 represents the manner in 
hich drills and counterbores should be 
leared on their peripheries. 
The milling cutters used to flute twist 
nd other drills should be of such form 
to preduce a straight cutting edge on 
e drill. If there is a curve to the cutting 
lge curved chips are produced which are 
ficult to bend or curl and such chips not 
ily cause excessive heat, but 
strain on the cutting tool and frequent 
eakage of the latter. 
The various steps on short internal cyl- 
drical cutting tools should be tapered 
ck about 0.020 inch per foot, and the 


severe 


In the event of the turret holes after long 
usage being badly out of line, an adjust- 
A tool of this 
character 1s illustrated in Fig. 16. 


able holder should be used 


A one-lip drill or counterbore with a 
helical cut as represented in Fig. 17 is 
found superior in many cases as it per- 
mits of grinding the cutting edge without 
changing the form of the hole produced. 

Counterbores as well as drills should 
have sufficient back and_ peripheral 
clearance but should not have too many 
cutting lips. A back clearance of about 
0.020 inch per foot is satisfactory. For 
counterbores up to I inch three flutes or 
cutting lips are ample; more flutes are 
apt to result in insufficient chip space. 


STEPPED COUNTERBORES 


In making stepped counterbores where 
chips bother, it is conducive to good results 
to provide only one cutting edge for each 
step and to have successive cutting edges 








. 301 


arranged spirally on adjacent cutting lips. 
Fig. 18 illustrates a stepped counterbore 
for roughing a hole that is afterward to 
be finished by a taper reamer. The ad- 
vantage of this stepped counterbore lies 
in its, producing a hole with a number of 
slight steps without an undesirable quan- 
tity of chips to wedge and cause trouble. 
For brass work the flutes of counterbores 
should generally be parallel with the body 
of the tool, steel the flutes 
should be cut so as to give a positive rake 


while on 


angle of 10 to 15 degrees; the deeper the 
hole to be counterbored the less the angle 
of the tool. For steels and particularly 
in deep internally _lubricate+! 
counterbores are effective in keeping the 
edges cool and in forcing out chips. The 
various effects produced by counterbores 
with their cutting edges ahead or behind 
center, the value of proper rake, and lub- 
ricants were discussed in the article on 
clinging of chips to screw-machine tools, 
at page 112, Vol. 30, Part 2. 


holes, 


MACHINE REAMERS 


Machine reamers are generally used 
for finishing holes smoothly and to size 
and consequently it is advisable not to 
leave too much stock for these tools to 
remove. On steel work from % to 1 
inch in diameter, from 0.004 to 0.008 inch 
is generally satisfactory, while in brass 
from 0.006 to 0.012 is a suitable amount. 
It is well to have the teeth of all reamers 
unevenly spaced as there is then less lia- 
bility of chattering than where even spac- 
ing is adopted. 

Cylindrical reamers should only cut on 
the front end in entering a hole; they 
cut back of the front end, on the lips, 
only when the material being reamed al- 
ternately expands and contracts through 
undue pressure or variation in tempera- 
ture produced by the cutting action. This 
latter is particularly noticeable in brass 
tubing. Most cylindrical reaming tools 
like Fig. 19 are cleared the entire length 
of their cutting lips as well as having a 
back taper of about 0.004 inch per foot 
For reaming steel where it is desired to 
produce an accurate smooth hole the so 
termed rose reamer, lig. 20, is excellent. 
This tool can cut only on the front end 
lubricated and not 
It will 
ream holes under these conditions that 


and must be well 
forced so as to expand the work. 


exacting 
For this work a rose reamer is better 
than a reamer with peripheral clearance, 
as its weight is more satisfactorily sup 
ported and there is thus more certainty 
of a round hole being reamed. A rose 
reamer, as intimated, has no peripheral 
clearance on the flutes but should be back 


are satisfactory to the most 


tapered about 0.004 inch per foot 


Tue Curttinc Epces 
The cutting edges of reamers are sel- 
dom undercut and are generally on center, 
although for brass it is considered by 
many advisable to mill the cutting edge 
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ahead of center and so secure a scraping 
cut. The flutes are generally milled par- 
allel with the body of the reamer, but in 
many cases a_ spiral-fluted reamer has 
been the means of obviating chattering. 

The spiral should be cut left-hand to 
prevent drawing in. In small work, par- 
ticularly brass, a flat reamer like Fig. 21 
gives good results. It is inexpensive to 
make and may be readily resharpened as 
indicated. 

Reamers, or more correctly, boring tools 
with three flutes and with only one cut- 
ting edge as shown by Fig. 22 are found 
very useful for producing straight, deep 
holes 

NuMBER OF FLUTES IN REAMERS 

The number of flutes cut in ordinary 

reamers should be as indicated by the fol 


lowing table: 


Hand Fluted Chucking 
to 7, dia. 4 flutes. to ,, dia. 6 flutes 
4 to 4sdia. 6 flutes :to1, dia. 8 flutes. 


tol dia. & flutes. *, to 144 dia. 10 flutes 


1 
1%, to 143 dia. 10 flutes. 1%, to 2,4, dia. 12 flutes. 
1% to 2,7, dia. 12 flutes. | 244 to 2% dia. 14 flutes 
2% to 2% dia. 14 flutes. | 2,gto3 dia. 16 flutes 
248to3 dia. 16 flutes 


REAMER HOLDERS 


Usually reamers for cylindrical holes 
(and sometimes finish counterboring 
tools) are carried in holders permitting 
of a floating action of the reamer. When 
a reamer is held rigidly in the turret hole 
there is almost a certainty of its cutting 
an oversize and tapering hole due to the 
impracticability of retaining the turret 
hole in perfect alinement with the work 








a, 
— ) 
ae 
FIG. 19 
ame | 
— 
FIG. 2 


One Cutting Lip only 
\ ‘ About } 
Y fh : 


I'wo Back Kest or 
Supporting Lips 





AMERICAN MACHINIST 


vided with clearance the entire length of 
their cutting lips. The lips or lands in- 
stead of being continuous are in the case 
of long reamers usually serrated by means 
of a narrow left-hand spiral groove and 
this breaks up the chip into a number of 
curled strips instead of producing a sin- 
gle wide one. The flutes in taper reamers 
are sometimes milled left-hand so as to 
prevent pulling in, and sometimes right- 
hand to assist in cutting. On slight tapers 
any tendency to draw in must be obvi- 
ated owing to the risk of breaking the 
tool, while on steep tapers which resist the 
feeding in of a tool an opposite effect is 


desired. 
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The cost of making tools with right- or 
left-hand flutes is somewhat greater than 
for straight flutes, and grinding is not so 
readily accomplished with ordinary equip- 
ment, hence straight-flute taper reamers 
are more commonly used. 





A Jig for Drilling Crosswise Holes 


By T. O. Loomer 


There are many forms of V-block drill 
jigs in use for drilling cross-holes in 
round-bar stock, but I believe the accom- 








46 Drill 
t 
i C ~ Ss) 
“ B ~ 
~ A ~ 
The Work 


JIG FOR DRILLING CROSSWISE HOLES 
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REAMER AND HOLDER 


spindle. There are a variety of floating 
reamer holders used. A simple form is 
illustrated in Fig. 23. With a reamer 
held in a suitable floating holder and pro- 
viding the end of the hole that is to be 
reamed, has been bored out so as to run 
true, and from 0.003 to 0.015 undersize, 
there should be produced a hole true to 
size and concentric. 


TAPER REAMERS 
‘Taper or formed reamers should be pro- 


In practice, therefore, it is found satis- 
factory from the cutting point of view, to 
make the flutes left-hand in reamers pro- 
ducing holes tapering from o to about 1% 
inch per foot. From 1% to 2% inches 
taper per foot the flutes may be straight, 
while on tapers greater than this a right- 
hand flute is satisfactory. This latter 
gives a positive rake to the cutting edge 
and less end pressure is required to force 
the tool to the cut than with straight or 
left-hand flutes. 


panying illustration shows something new 
in this line. 

The work to be drilled was cut off in 
the screw machine from %-inch rod, and 
the end hole tapped and faced. There 
were 20 lengths of these pieces, ranging 
from ¥% to 23/16 inches. Dimension A 
varying considerably, it was decided to 
gage from the tapped end as dimension B 
must be quite accurate. 

The body of the jig was made from 
round machine steel, turned to receive 
the hardened and ground barrel C. This 
barrel was bored to a shoulder and the 
steps milled for the different lengths. It 
is held in place by lock nut D. The differ 
ent steps are numbered to correspond 
with the work, and a small spring plunger 
at E holds the barrel in its proper posi 
tion. The body is turned down at F to 
receive the end piece and the feet. This 
piece is fastened with one screw, and has 
a dowel to keep it in alinement. The 
third foot of the jig is shown at th 
front. 





The production of pig iron in the firs 
half of 1908 was 6,918,004 gross tons 
against 12,303,317 tons in the last hal 
of 1907 and 13,478,044 tons in the firs 
half of 1907 
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A Test Indicator and Some of Its Applications 


A Sensitive Instrument Which Can Be Employed for Setting 
and Testing Lathe, Miller, Shaper and Surface Plate Work 


SPECIAL CORRESPONDENCE 











In Figs. 1 and 2 is illustrated a new | — F 
test indicator in which are incorporated 
some interesting features. The indicator 
proper consists of a rectangular steel case 
which carries the pointer, lever, and other 
mechanism and is adapted to swivel freely 
at the end of a holder which may be used 
in the lathe, shaper, or miller. The indi 
cator head may also be attached to the 
post of a surface gage and used for a vari 
ety of bench-plate work, or it may be 





placed on either of its flat sides and oper 


ated in conjunction with size blocks and 





parallels for testing work. The contact 





point for external and internal operations 


are at opposite ends of the indicator and FIG. 2 ‘Py AND BOTTOM VIEWS OF TEST INDICATOR 





by loosening the clamp nut underneath the 
C BA device is readily swiveled end for end to 
bring either point desired into contact 





with the work 


ADJUSTMENT ON HOoLpER 

It will be seen that the indicator may 
be swung around and clamped at any de- 
sired angle on the holder or shank, and, 
as there is a hole drilled crosswise through 
the latter at the rear end, the device may 
be attached at the side of the shank and 
then swiveled to any position required 
[his feature is of advantage especially 


when the instrument is to be clamped 





between collars on a_e milling-machine 





arbor, as the holder may thn be placed 





with its broad, flat side against the arbor 


















and with the narrower edges gripped s« 
RTipt 





FiG. I. TEST INDICATOR WITH COVER PLATE REMOVE! curely between the collars at either side 




















INDICATOR IN THE LATHE 





rHE 


The indicator thus constitutes a universal 

device whose numerous applications are 

but briefly outlined in this article. The 

illustrations, Figs. 3 to 9, showing some 

of its uses will, of course, suggest many 

her ways in which it can be employed to 
dvantage by the toolmaker 

Tue MECHANISM 

ndicator mechanism, Which is sim 

| light and well p! tected by the rect 

ou case and its sliding cover (on 


he beveled end of which are graduations 


reading to thousandths) may be briefly 
described as_ follows The _ indicating 
pointer is pivoted at A, Fig. 1, and has 

pin at B, which contacts with the edge 
ot e long arm of rocker lever C 
Agai pin B rests the end of a spring 


iled about the post under A and tending 


yr the outer end of the indicating 


opening in which it 


inter across the 


plays when in operation, or to a position 
directly opposite that in which it 1s actu 
illy shown in the engraving. When th 
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FIG. Q MAKING A 


MEASUREMENT IN 

















SETTING AN ANGLI IRON IN THI 


SHAPER 


instrument is at rest, however, the pointe 


is maintained in the position shown by 
plunger D, which 1s pressed forward by 
mpression spring shown, and a 


collar 
arm of lever C. 


7 


he 





GRINDING 


on which contacts with the short 


CONTROL OF POINTER 


outer end of the plunger forms the 


A JIG 


work; 


it is obvious that when it is pressed back 


contact for external and 


point / 
by the action of the piece which is being 
tested the the 
pointer will be operated by the light spring 


against point, indicator 


under 4 to show errors in the work 
That is, 


direction by 


any 
the pointer is actuated in on 
the light spring referred t 

but the spring can operate the pointer. only 
when the contact plunger D and its heay 
ier spring are pressed back by the work 
being tested. Thus the pointer is always 
controlled between the two springs, giving 
it a quick, sensitive action, and at the 
same time the contact plunger D can be 
pressed inward to its limit 
the 
applied to the pointer by the operating 
about 


without in 


creasing constant, delicate pressure 


spring coiled pin A. There is, 


therefore, no possibility of the instrument 


being injured if brought against the work 


too abruptly, or with too great 


pres- 


sure 























THE INDICATOR IN THE MILLER 
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APPLICATION TO INTERNAL Work 

Internal indicating, as well as some ex- 
ternal testing operations are accomplished 
by the contact piece F which is in the 
form of a bell crank with the concealed 
end abutting against the inner face of a 
collar at the rear end of plunger D. 
When this end of the instrument is in 
use the action of the mechanism is pre 
cisely the same as when the end E£ is em- 
ployed. In one case the spring plunger D 
is drawn back from the rear; in the other 
it is pyshed back from the front 


LATHE OPERATIONS 
In Figs. 3 and 4 are shown two applica 
tions of this indicator to lathe work which 
has to be trued up prior to machining 
The first illustration represents a method 
of centering a pilot in a punch which is 


held in a special face-plate fixture 
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A standard square is clamped to the plate 
and the indicator is held in the tool post 
[The ram is operated to traverse the indi- 
cator along the blade of the square and 
thus any error in the work may be readily 
detected. 


Fig. 8 shows how a snap gage may be 


located for grinding out the jaws, and 
Fig. 9 illustrates a surface pl ite } »b where 


it is desired to transfer a measurement 
from a hight gage to a surface inside a 


jig which it is difficult to reach by ordi 


nary means [he indicator in this in 
stance is attached to a surface gage and 
extends down inside the jig in a perpen 


dicular position, as illustrated 
The indicator 1s manufactured by Henry 
Ke ch & S nm, N acl ‘. N Y 


Finished Stock and Chip Separator 


The illustration in Fig. 4 shows B ES 
method of locating a jig on the face plat 
prior to boring a bushing hole; the indi In screw-1! stomary 
itor in this case is brought into contact general he stock as 
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room con- 
into 


one of these buckets of 
is dumped. 


the bowl 


a simple air hoist, 
id finished 
feed box of the 
\ip separator shown herewith. 
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A Method of Cutting Racks ona Planer 


Including Details of the Spacing Mechanism on the Cross-rail 
and Other Information in Regard to Tools and Clamping of Work 
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BY 


The cutting of racks on the planer re- 
quires several jigs and fixtures for spac 
ing the teeth accurately and for holding 
the different tools and clamping the work 


in place. It is preferable to have the spac- 


ing of the teeth done automatically by 
power, rather than by hand, because the 
teeth are likely to be of more uniform 


thickness and it is also done more quickly. 

The rack-cutting attachment used at the 
shops of the Cincinnati Planer Company, 
Cincinnati, O., will probably be of interest 


to many who are interested in rack cut 








HOWARD 


attachment is placed on the back of the 
left-hand end of the rail and which can 
be seen in Fig. 4. The power for driving 
it is taken from the planer countershaft 
by means of the belt Fig. 1. 
The tight and loose pulleys are on the 
same shaft as the small pinion A, which 
gear on the friction 


shown in 


meshes with a large 
shaft; thus when the belt is on the tight 
of to the rail 
being driven through the fric 


pulley, the train 


gears 


screw are 


which is adjusted to the required 


t10nNn, 


tension by means of the screw and spring 

















ting, it being their aim to overcome most as shown at B, Fig. 1. 
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SPACING MECHANISM DETAILS 


HUNT 


contact with plunger C prevents the sleeve 
E from rotating, and as long as the belt 
is on the tight pulley, it causes the fric- 
tion to slip. By means of the éhifting 
mechanism and the two links shown, to- 
gether with a handle for operating these 
links on the right-hand side of the ma 
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FIG. 3. HANDLE OF THE SPACING 
MECHANISM 
chine, the belt is left on the tight pulley 


while the spacing occurs, thus causing a 
minimum amount of slipping of the frie 
tion. 

one handle for tripping 
shifting the belt, the th 
right-hand side the ar 
ranged that the link to the plunger is auto 
matically the has 
sufficient are to enabl 


In order to use 


and handle on 


of machine is so 


released when handle 
moved through a 
the stop D to pass the end of plunger | 
and is pulled back into place instantly b 
so that the stop hit 
it again upon completing one revolutior 
The details of this 
shown in Fig. 3, and the operation is 
Moving handle A in the direc 
tion of the arrow carries with it the belt 
B shifts the 


means of a spring E, 
handle are clear! 


follows: 






shifting link which in turn 
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belt shown in Fig. 1 from the loose to the 
tight pulley, causing the gears to rotate 
This handle also carries the tripping link 
C, Fig. 3, with it, until trigger D strikes 
the steel plate , when it is released and 
brought back to its original place by 
means of the spring acting on the trip 
ping plunger C, lig. 1 Thus it will be 
seen that the plunger is tripped and the 
friction and shaft B started to move, witl 
the first movement of the handle, but the 
plunger C will have snapped back to its 
place before the friction has made a com 
plete revolution. Upon handle 4 being 
brought back to its first position, the belt, 
f course, moves to the loose pulley again 
[hen by suitable gearing to the rail screw 
this one revolution of the sleeve — can be 
nade to move the saddle on the rail any 
lesired amount and exactly the sam 
umount every time 

In order to facilitate quick changing of 
the gears to suit different pitch of rack, 
juadrant is mounted on the rail and to 
gether with the compound gear shown in 
Fig. 2, any desired pitch may be quickly 
rranged for 

The compound gear is clamped together 
with two bolts, which work in slots ; 
hy loosening these bolts the rail screw can 
he turned b mcans ¢ f the cTal k h indk 


and a much ner adjustment obtained 
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are beveled in op 


tion is reversed hy 


bevel*on stop 
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FIG. § PLANING RACKS 
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htted. This tool is made by the Brown & 
Sharpe Manufacturing Company, specially 
to suit the particular size gear meshing 
into each particular rack. The rack while 
being cut is held down on the table by 
round-head screws which screw into slid 
ing nuts in the table slot This nut is 
made of machine steel and is used for 
lamping all planer work, it being found 

hold better than the bolt 

This method of cutting rack has been 
in use for several years and has been 


found entirely satisfactory 


Time and Cost of Designing :a 
Gasolene Engine 


[he article concerning which I have 

sen to give the cost and time of de 
igning is a gasolene engine of the four 
vlinder, vertical, four-cycle, water-cooled 
type [his was designed primarily for 
se in gasolene-driven railroad cars and 
comotives and secondarily for marine 
‘ It is shown in several views in 
Fig. J 

[he drafting force consisted of the chief 
engineer, chief draftsman, two senior dé 


¢ 


igners, One junior designer and detail 
from two to five detailers and tracers, on 
ling clerk, one stenographer and on 
hief clerk, a total of ten to thirteen Phe 
time and expense of the first named and 
ie last two are not figured in here. Sim 


ilarly, as the blueprint boy was shared 


with two other departments no record 
is kept of his time 
In this particular case the chief drat 
n practically completed the design d 
me the de Is himself The mat 
ign having en settled, the detail 
\ t | Lhis Ww dk in either 
tw If the work w 1 
t l design drawing 
) { ‘ | p np 
] ] 7 
iter kit t 
? ? le ! Ts 
t fr hes lies tl 
| ly ict drawi 
t det ving 
l n I | t ly 
tl 1 whi \W d in ¢ ( la 
‘ f \ I he ign W 
drawing of p and then 1 
| sket f the individual p 
t ll di Phi was abl 
very rapidly. These sketches, ma 
pecial paper provided for that pur 
‘ } led in to the chief draft 
he looked them over ids distributed 
them to the detailers nd tra 5 \ 
ide scale drawings and traced them. As 
dimensions were given this made a 
very quick job, in fact I have had a cd 
igner turn out over 70 sketches a day, 
which is equal to a sketch every 8 minutes 
ind a tracer draw up and trace over 30 


| 
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tracing every 18 minutes. These figures, summary in tabular form shown in Fig. 2. 
of course, represent maximum production. In this I have divided the work into six 
In the case of working from sketches, main groups consisting of, the design, 
the tracing and sketch went back to the which includes all the work of the de- 
designer to be compared and checked. sign proper, both large and small parts, 


In 


gr 


1 
the 


up 


tracing was handed in. 
the 


[hen the 


former case of working from 


and includes all time of computations; the 
detailing, this is complete and includes the 
drawing up and dimensioning of the va- 


f 


O} 


drawing, the details were regularly traced 
and handed in to be checked rious parts; the tracing, every drawing o 
\s these tracings were checked, they 
vi given to the filing clerk who took Division rime and Cost. rotal Time 
j , af : 1. Design 177 hours—$81.42 177 
t drawing numbers lor them ina 1¢ . a 
; = : ”. Details 95 hours—$53.20 
f serial number books, one for each s1z 33 hours—$10.89 
. , . ‘ 29 hours $6.38 
Ile also placed the number on the tracing 
' | made tw inde x « irds fo1 ea ] 157 hours $70.47 157 
; — numerical 1 th 3. Tracing 88 hours—$16.20 
\ { 11¢ te) the n lerica in Lie 39 hours $6.63 
her for the alphabetical index Whet1 14 hours $2 2 
. : 32 hours F6.08 
1 the drawings were completed, the bil 115 hours—$19.55 
? ‘ 1 ] " if ] y 7 
I lal W made out, all parts « 288 hours—$50.98 288 
red therein and all drawing number: 1. Assembl; 32 hours—$13.76 32 
' , e “pig 
21 [his was then copied on a printed Chec! 20 hours— 35.60 
‘ »S hours—$30.80 
| ! - 4 
| of material forms ing pencil on tl _ 
' — 75 hours—$39.40 75 
pap mes and ink . the tracing clot! 
: . t l g 30 hours $4.20 
rimet ¢d in this and in the 10 hours— $1.70 
f all new designs. ‘Then all of thi 40 hours— $5.90 10) 
tracing ind bill of material were re = 
Garand tota 409 
turned to the chief draitsman who « FIG ) rIME AND Cos’ 
lered the number of blueprints required 
I pecial blueprint order slip ry part was traced and this includes 
pig eing kept to insure prompt di the time cessary to do that work; the 
f the blueprint d thi f assembly, this I consider very important 
racit ti drawit and put my best man upon it; checking, 
he engine w designed complete, that this includes only ch time as was used 
Id part or parts from other engines in proving the accuracy of the finished 
itilized row inything left to | lrawings preparatory to issuing them; 
d later is often the cast he ling, indexing and issuing, this includes 
11 drawings wv ll other time put on the work and leaves 
to « ( ip and 4 engine as a whole in the shop, in 
nen working on this part | her words this completes the job 
ine in nu id the tot From Fig. 2 we see that the design oc 
pent wi 700 ipied 177 he 23 per cent. of the 
Wi ir rate ere, chief il, approximate the details took 
' 7 r 20 ver cent go] 
on z . ry 
N DI 7-INCH (¢ 
7 pied 288 | 37-4 pr 
ly t p 32 hours 
ng 43 det n ch required 
nor | ).7 per cent. and the remain- 
i = t ) ) 5 or 5.2 pe cent. was spent 
ne each at 19, 22 and 18 t \ | d indexing 
7 cent I { mn ne ing cl s we see that the design. details 





August 27, 1908. 


show that tracing, the assembly and the 
other work took the balance of the time, 
360 hours, equal to 46.8 per cent. 

Now as to cost we see that this varies 
differently from the time. The designing 
cost $81.42, which is 31.1 per cent. of the 
total of $261.93. This we is an in- 
crease over the time taken which was but 
This was to be expected as 





see 


23 per cent. 


rotal Cost. Per Cent. Time Per Cent. Cost 
$81.42 23.0 31.1 
$70.47 05 26.9 
$50.98 7 4 19.5 
$13.76 :.2 2.2 
$39.40 9.7 15 0 
$5.90 2 2.3 
$261.93 100.0 100.0 
rFHE ENGINE DESIGN 
the highest priced men work on the d 
sign. Coming to the details, we find a1 
ether increase, the amount $70.47 bein 
20.9 per cent., whereas the time for thi 
work was but 201% per cent. Passing next 
to the tracing we see a big chang $50 ye 
is but 19% per cent. of the whole, whil 
the time spent was 37.4 per cent. The a 
sembly amounted to $13.76 or 5.2 per cent 
the checking to $39.40 or 15 per cent. a1 
the miscellaneous work $5.90 or 2.3 pet 
cent. Grouping, as before, the designin 





detailing and checking amounted to $19 





29 which is 73 per cent. So we see tl 
what appears to be red tape really tak 
. | 
\ 4 
: ba ae 
J 
} FN 
not it appeared to, but 4 of the « 
$70.( which is, to be exact, 27 per ¢ 
lf we ld separate out from this t 
really necessary part we would find tl 
this droppe | below one-fifth 
[hen we have the total drawing cost 
$261.93 and the total number of h 









which is 


cents 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 


Die and Dnilling Jig for a Type- the jig and the die are the design of C. A guide for the piece when placed in the 








‘ P Diller, the toolroom foreman drilling jig 
writer Fart . Fig. I shows two views of this small All the punches and dies used in this 
brass upper feed-roller arm. The piece at factory are placed in sub-presses which is 
During a recent visit to the Remington-_ the right should show five small holes on vy far the best method wherever it is 


Sholes typewriter factory, Superintendent cne side of the large hole, but no finished 





Sargent took especial pains to show me _ pieces were at hand when the photograph 
the many interesting things to be seen was taken, and they are given just to 
there, among them being the drill jig and show the shape of the piece 

the punch and die used in machining the Before being placed in the die, the 


right and left upper-feed roller arm. Both brass pieces are put into a special m 


's Die. “ 
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chine which flattens t1 ides out smoot! first « 
nd saves any sub nt 1 hining more than oftset in the tim 
[hey are then placed in the die, Fig. 2 
which is made for both right 
pieces, and the large hole is punch \nother idea whi Mr. Diller 
through both sides, 1 the small hole 1 ned bushing n which th sn 
he end of the fork punched through o1 hes ar t. By using tl the break 
side only t a punch isn't apt to damage the 
| As will be seen on inspection, the larg h blocl While the use of these 
punch pierces the upper side and ther hings is not original with him, yet 
THE PIECES TO BE PUNCHED AND shoves the slug down through the other 1] re not niversally used as they 






DRILLED side. The small hole is punched singly 
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After the two large and one small hole 
are punched in the roller arm it is placed 
in the drill jig, Fig. 3, which shows the 
jig for drilling the left-hand arms. The 
large holes slip over one pin and the small 
one over another, which brings the upper 
arm in position for the drilling of the 
No. 30 hole and also lines the pieces up in 
correct position for the five No. 56 holes 

The latch on this jig is a great improve- 
ment over many in use and not only locks 
the top firmly in place, but also serves as 
a handle in manipulating the jig and in 
operating the “knock-out.” 

In connection with this, Fig. 4 shows 
the method used in locating and boring 
holes in jig The jig plate is 
strapped to the face plate and the hole 


plates. 
nearest one corner is centered. Two steel 
strips are bolted at the 
corner at right angles to each other and 


then opposite 
closely in contact with the edges of the 
jig plate. After the first hole is bored, 
holes required distance from it are 
located by simply placing two plugs the 


any 


right length between the edge of the jig 

plate and one of the steel strips. 
If the bored is 

squarely in 


next hole to be not 


tine, four plugs of suitable 
length are used, thus moving the jig plate 
the proper distances from each strip. A 
large number of plugs of various lengths 
are on hand and it is but the work of a 
few minutes to make others when needed. 
No further explanation of this scheme is 
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needed as any toolmaker to whom the 
method is unfamiliar will at once see its 
application. 


Decatur, III ETHAN VIALL. 





A Key for Wood Pulleys 


After installing a high-speed machine 
some time ago we found the driving pul- 
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4 KEY FOR A WOODEN PULLEY 


ley on the main shaft slipping and it gave 
us an endless amount of trouble, as we had 
By adding 
for 


to close down to tighten it up. 
to the wrench a piece of gas pipe 
leverage we could not tighten this pulley. 
had the millwright make a 
illustration which ,did the 


Therefore | 
key like the 
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trick. | have since had every wood pulley 
in the shop provided with this same key. 

The key is made of flat stock cut off for 
standard pulleys. A number of these are 
planed at the same time, leaving square 
projecting lugs which are milled round 
by using a hollow mill on drill press. 

The shaft is drilled to suit these lugs by 
using a ratchet. The holes in key are 
drilled to suit pulleys 

Boston, Mass . &, & 





A Worm-milling Fixture 


The drawing shows a worm-milling de 
vice to be used on a plain milling ma- 
chine. I have had considerable trouble in 
cutting worms of heavy pitch on the lathe 
and so I designed and made one of these 
fixtures, which is very successful as I can 
now have worms milled by an apprentice 
boy for 2'™% cents each that used to cost 
25 cents 

The milling fixture is set on an angle 
corresponding to the angle of the thread 
the cutter A, placed on the 
the worm B to be 
milled placed between the CD 
The depth of cut is measured from the 


to be milled, 


milling arbor and 


centers 


uutside diameter by the elevating screw in 
machine. There is a small 
(for center D) and to this 
attached a 


lead, and a 


the milling 
spindle at / 


spindle are master worm or 


screw of the worm 


proper 
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gear. The spindle is operated with a worm 
turned by the hand wheel shown, and as 
the work is fed along it is also fed to 
the cutter 


Grand Rapids, Mich. Jas. Morris. 





Proportions and Jig for Clamp 
Nuts 


Clamp nuts, such as are shown in Fig 
1, are generally used on shafts where it 
is necessary to take up end wear or play 
between two abutments. One abutment is 
generally rigidly attached on the shaft and 
the other, or clamped nut, is adjustably 
These clamp nuts are 
circular in form to eliminate all projec- 
tions and thereby adapt them for use on 
They are also adaptable 


attached. made 


revolving parts. 
to places where check nuts would other- 
wise be employed 

The proportions given in the table, Fig. 
1, are based the diameter of the 
threaded hole in the The pitch of 
the thread for the different diameters has 
been adopted as 12 per inch, V-thread. 


upon 
nut. 


As can be seen from the table, the propor 


tions have been arranged for holes in 


creasing by inch. If a nut is required 


for holes in sixteenths or eighths the pro- 
larger hole can be 


portions for the next 





used. The proportions have been made 
for each %-inch increase in hole diameter 
<] 
, \ 
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TOOLS 








FOR CLAMP NUTS 


and to reduce 
for their 


to facilitate manufacture, 


the number of tools necessary 


The material can be either steel or cast 
modern automatic 


smaller will be 


economically produced 


1:0n; however, with the 


machines the diameters 


found to be more 


ols for drilling the bolt 
2, and are for the 


Phe jig 


holes are shown in Fig 


and 
smallest clamp nut. Hexagon cap-screws 
are shown, but fillister-head screws can be 
used if desired It 
found that the cap-screws are more effi- 


will, however, be 


practically square in 
a thickness so it can 
receive the clamp nut 


cient. [he jig is 


construction and of 


b counterbored to 


and allow metal for properly securing the 


stud ¢ [he clamp nut is centered by its 
outer diameter and clamped in place by 
the nut B and collar A. The collar A 


is slotted so it can readily be removed 
without entirely unscrewing the nut B, 


and allows the clamp nut to be taken out. 
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One end of the jig is bored out to receive 
the different bushings which are 
held in cone-point 


sized 
place by headless 
The bushing E” is the first bush- 
ing put in place. The twist drill E* is 
used to drill the tap hole to the full depth, 
as indicated by the stop collar S, which is 
held in place by a headless screw. The 
next bushing is F’, and the full-size drill 
F’ enlarges the tap hole for half its length, 
The then 
done by K’* which is guided by the bush- 


screws. 


as shown. counterboring is 


ing K*. .The clamp nut is then removed, 
and can be cut in two, and the lower half 
tapped out. 
WILLIAM F., 
Newark, N. J. 


ZIMMERMANN. 





Dies for Threading Alloy Castings 


been made _ to 


Many had 


thread some brass fittings, of a special al- 


attempts 








loy, with dies of the spring, solid,. and 
FIG, I 
r 
( 
— ‘rm 
\ 
B A 
FIG 
THE WORK AND THE DIE 
self-opening type but every attempt had 
been unsuccessful owing to the material 
filling up the dies 
After some time it was decided to fit 
up a Potter & Johnston machine with a 


geometric diehead, so a style C was used, 


being carried in a floating holder in the 
turret. The cam strip on the cam drum 
traveled the diehead about four threads 
on to the work and then allowed the tur 
ret to dwell while the portion already 
threaded was intended to traverse the dic 

head to the end of the thread. but the dies 
filled rapidly and really acted like a hol 
low mill, and a lot of scrap was turned 
out before the job was successfully tackled 
Fig. 1 shows the work, Fig. 2 a front 
view of a regular geometric self-openit 

diehead with internal trip, and at A is 
shown the usual style of dies sent it 
witl these dieh Is | cutti ead 

leads the center by t inch. This cut 
ting eda we red ed to the CC tk nd 
latterly behind the center but to no pur 

pose and it seemed as though we should 
have to give the job up 


Dies at B show how difficulty 


the 


the was 


overcome, i.e., by leaving dies full 
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thickness of the steel, having the cutting 
points lead the center by about %4 inch 
and milling them with a straight clear- 
ance cut of 10 degrees 

We were then able to turn, drill and 
thread the pieces automatically with one 
chucking, taking only one cut with the 
diehead, without a lubricant and turning 
out a thread which was all that could be 
desired as to pitch, size, and finish. 


M. E. K. 


Glasgow, Scotland 





A Dnift for Bushings 


The line cut shows a very simple device 


used to drive bushings into position. The 





A 
. ec , ’ siace 
Size of Lore (Br 
of Bushing . 7 
1 
Fiber W f 
\ DRIFT FOR BUSHINGS 


unsatisfactory method of driving brass or 


cast-iron bushings into place with babbitt 
blocks or wooden blocks to prevent mar- 
ring is The small 


diameter of the plug is slightly under the 


herewith eliminated. 


size of the bore of the bushing while the 


large diameter of the plug is_ slightly 
smaller than the outside diameter of the 
bushing The shoulder that takes the 
thrust has a '%-inch fiber washer, which 


can easily be replaced when worn. Plugs 


are plainly stamped with the bore and 
outside diameter of the bushing for which 
are to be used 


By using the above method and having 


they 





all standard sizes of the plugs, we have 
prevented spoiling many bushings. 
Cincinnati, O A. HELM. 
Punching D-Notches 
Some time since an order for 2000 


strips of the kind shown was sent to the 











jobbing shop where I was employed. As 
f —A f P as ud 
1 Punct 
Wor = 
os — 
| j 
I K AD HING PUNCH 
ra was nall t cheapest tor Is 
which would do the work were made 
ry were four s w holes to be 
ele 
pierced, ( t e cut in one 
doe t ) 
\ pl lie d a simple locating ar- 
nt were made for piercing the 
es lhe holes indicated by the 
dotted circles in each of the slots wer 
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A notching punch and die were then 
made. In the punch was a long pilot 
which reached almost to the work when 
the punch was at its highest position. 

After the piercing, the strips were 
pressed against the combined guide and 
stripper on this die for alinement, while 
the operator set the holes under the pilot 
of the punch by eye and made the slots. 

The use of but one locating operation 
and the piercing of the holes for the slot- 
ting punch made a satisfactory job which 
was much cheaper than could have been 
done with any other arrangement. 

Brooklyn, N. Y. OBSERVER. 





Cover-holding Device for an 
Oil Separator 


A centrifugal oil separator wore out by 
having the thread on the central spindle 
S strip. The operator barely missed death 
by dodging the hand-wheel as it went 
through a window, so the change shown 
was decided on 
take a 


drilled to 


The spindle S 


was 














i 


DEVICE 





ad 


THE HOLDING FOR THE COV} 


bolt s 8 
made from flat stock, two studs RR were 
bowl B and 


formed SO that the 


half-inch and the levers were 


placed in the flange on the 
the heads on the studs 
cover C could be easily removed 

The 


moved than with the 


more quickly 
ld hand-wheel hold 


uld be slipped out 


cover could be 


down, as the bolt A c 


easily, the centrifugal force being amp! 


to hold it in, and the two levers and cet 


tral connection weighed much less 
did the hand-wheel. 
The scheme was a success and show 


no signs of wearing out after two y 
service. 


Chicago, III Cc. C. M. 
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Micrometer Stop for Vertical 
Spindle Machines 


We have 


at our factory a Knight ver- 


tical milling and drilling machine for 
which we have devised a stop for the 
downward movement of the spindle 


whereby we may take off a known amount 
of metal without the cut-and-try method 
all 
machines 
the 
manner; that is by a key in the pulley 
the 
with a portion of the driving 
A is the 
length, made 
7 he 
are for a spanner wrench. The taper hol 


included angel re 


The same device may be adapted t 
and 
whose spindles are driven in 


vertical milling drilling 


usual 


together 
Fig 
binding col 
f mild 


slots 


Fig. 1 is assembled view 


pulley ; 
2 shows the details 
lar, nurled its entire 
hardened four 


steel and cas 


degre¢ S 


which is 10 


ceives the binding bush shown at B. The 
threaded portion is fitted to the small et 
of threaded sleeve C which, coming i 
contact with binding bush B, compresses 
the split bush, thus binding the stop to 
the spindle he taper binding bush B 
is made of tool steel hardened and 
ground. One slot is open at the thin end 
while the other is open at the thick end, 
thus allowing it to compress evenly. ( 
is of tool steel and made an easy sliding 
fii on the spindle; it is kept from turning 
independently of the spindle by pin in 
the threaded hol 

Graduated collar D i r cast iron, thi 


smaller part being nurled to form a good 
The beveled portion 


the in 


grip for the fingers 
and 


50 divisions, 


is graduated in 


side threaded 20 per inch. This collar in 


connection with zero collar E forms the 
stop. Collar £ is a shrink fit on the top 
of the hub of the driving pulley 

Upon bringing the mill down upon th: 


work or taking off a sizing cut the stop 


can be clamped in position, first having 
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a few turns 
taken off, 


the collar can be turned back the required 


unscrewed graduated collar D 


Ascertaining the amount to be 


number of graduations, thus allowing the 


cutter to come that much closer to the 
table of the machine 
St. Louis, Mo. E.A.S 
A Good Piston Ring 
The accompanying illustrations show a 


mechine and fixture used in machining 


piston rings without inside finish 


much better tl the 


Such a ring is 


an 


i 
—Gi—] 


i Piece 
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as it has much 


‘finish all over” ring more 


elasticity and is not as likely to receive 


permanent set in springing over the piston 


into the grooves It is also cheaper t 
manufacture 

A special machine, as in Fig. 1, is used 
[he chucks, which are shown in Fig. 4, 
are carried on the end of the spindle and 


a four-tool turret he: 


d is used on the car 
riage 


Phe Carriage 


roughing 


one for 
feed for the 


has two feeds. 


1 and a coars« 


flat end fir her A straddle tool is use 
f r roughing nd another f nishit g tl 
sides of the g whicl I urs< m 
pleted ucking 

| | 

| 

| 

FIG, 2 FIS. 3 


<paudiug Sleeve 


—————— 
aa 
— aa 

FIG, 4+ wr 
PISTON RINGS 

Phe chuck ff center corresponding 
to the amount of eccentricity of the ring 
The rings, instead of being cast in 
blanks ars ngle from metal patterns 


small am 


unt o1 


and vi 
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machine and the nut 1s run should 


one or more pins strike any irregularity 


up, 


in the inside surface the rubber collar will 
bring all the other pins in contact with 
equal pressure and the ring will be held 
true and firm 

lhe 


high-speed steel, and once the 


turning and facing tools are of 
machine is 
set up a boy can machine the rings very 
Tast 

I do this 


kind of ring on gas engines, but see no 


not know of anyone using 
reason why it would not be practical. 


Madison, Wis Y. ZIEGLER 


Cutting Teeth on a Punch Press 


Having a quantity of bronze blocks in 
teeth had to be 
1 in the sketch, the 
rst. tried, 


found to be too 


which cut, as shown by 


milling machine was 


with special cutter, and 


slow lhe punch press 


I 


( | 
r ] 
E 
| D I 
f , A ) 
( ¥ - 
“ {f 
H 
A 
UTTID EETH oO} NCH PRESS 
was then used as follows, with good re 
nil¢ 
its 
(he block to be machined measured 
242X3'2x3% inches; a cast-iron plate B 
was drilled so as to allow it to be bolted 
to the press, and uprights C screwed fast 


to it in such a manner as to have the block 


A a tight sliding fit between them. Top 
straps D were placed on the uprights to 
prevent the block from tipping as the tool 
contact 


came in with it. The top straps 


pressed quite heavily on the block, and the 


screw E was used to feed the block for 
ward. The bottom plate F raised the 
block high enough to allow the cutting 


edge of the cutter H to pass clear through 
the thickness of the bronze blocks. The 
blocks A out roughly, 
then slotted, as 


were first sawed 


shown. This operation 


gave great satisfaction, as it was very 


speedy and accurate 
West Orange, N. 


5, G. E. Waite. 
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German Emery-wheel Guards 


Figs. 1 and 2 show the design, construc- 
‘ion and method of using a German elas- 
tic-steel guard for emery wheels, and Fig. 
3 the result of the bursting of an emery 
wheel in one of these guards. 


The guard is made up of bands of cor- 
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rugated sheet steel 1% millimeters in 
thickness, several bands being held to- 
gether by cross-bars or framework bolted 
together in such a manner as to form an 
elastic guard which is said to be very 
effective in gripping and holding the parts 
of a broken emery wheel: and keeping 
them from flying, thus avoiding serious 
accidents to life and property. 

With this flexible guard the emery 
wheels tested ranged from 400 millimeters 
to 700 millimeters in diameter with speeds 
varying from 680 to 1650 revolutions per 
minute. 

This form of elastic emery-wheel guard 
was designed and constructed at Han- 
nover-Hinholz by the Vereinigte Schmir- 
gel- Und Maschinen-Fabriken. 

Buffalo, N. Y. FRANK C. PERKINS. 





To Prevent Ladders from Slipping 


Having seen a great number of ladders 
slip when used in a machine shop with 
wooden floor, I devised the foot shown in 
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FOOT FOR LADDERS TO PREVENT SLIPPING 


sketch herewith, which has been very suc 
They are made of malleable iron 


The sketch 
herewith is for a ladder 3 inches wide at 


cessful 


ind are very cheap to make. 


ioot and has 10 staggered teeth on bottom 


about %-inch centers. It is fastened t 
the ladder with ordinary wood 
and adds almost nothing to the weight o! 
ladder. 


Sheffield 


screws 


J.R.M 





Fluting Wooden Handles in the 
|Punch Press 


We had a number of wooden handles t 
flute. We first tried to flute them by us 
ing a nurl but this gave poor results. W 
then made a die to push them throug! 
using lard as a lubricant which gave ex 


cellent results. We have used the sam 
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method with satisfaction on brass and 
german silver. 

We made the die by making a broach 
with the correct flutes and forcing it 
through the die blank after which the cor- 
ners are rounded off smooth and the die 
hardened 

Buffalo, N. Y. 


G. R. CARLSON. 





Some Hints on Shaper Design 


Most machine tools undergo changes in 
design, and, in general, all changes are in 
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vise of the usual design. A is a clamp 
bolt, there being two of them, one on 
either side, and these two clamp bolts have 
a very important duty to perform. They 
are quite generally supposed to rigidly 
fasten the rail to the column. To improve 
this I would suggest the construction 
shown in Figs. 2, 3 and 4, which would 
add greatly to the stiffness of the ma- 
chine. 

Second, the method 
table to the apron 

Referring again to Fig. 1 


of fastening the 
a large num 


ber of shapers are built in which the table 

















the direction of improvement. The weight is bolted to the apron by T-head bolts 
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HINTS ON SHAPER DESIGN 
and rigidity are increased, and the work- and it is obvious that the greater part of 
manship, accuracy and appearance are im-_ the stress due to the cut must be resisted 


proved. But the improvements which 
have taken place are much more conspicu 
ous in some tools than in others, and ] 


believe the usual design of shapers shows 
considerably less improvement than other 
nachine tools do. The points for improve- 
ment, as I see them, are as follows: 


First, the method of fastening the rail 
to the column. 
Fig. 1 shows the rail, apron, table and 


by the bolts in the upper slot. By making 
the table al d the 


convenience of 


apron in One piece, the 


would not be 
the 
would be very greatly increased 

Third, the method of 


[oO the rail. 


’ 
the s 


laper 


appreciably decreased, but rigidity 


iron 


gibbing th 


Fig. 1 shows that the placing of the gib 
between the groove in the apron and the 


tongue on the rail introduces another 
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source of weakness as the whole pressure 
on the apron is transmitted by three or 
four small gib screws. When it becomes 
necessary to adjust this gib we move the 
table out to one end of the rail, block up 
the outer end, then set up all the screws 
the table to the 


other end of the rail to complete the ad- 


we can reach, moving 


justment. By placing the gib in the front 


side of the groove as in Fig. 4, all neces- 


Sary adjustments can be easily and quick 
ly made, and the construction will evi 
dently be much more rigid. 

Fourth, the ram slide 

Most rams are made with square slides 








vhich are provided with adjustment on 
one side and both upper faces. The ram 
is subjected to a considerable upward 
pressure due to the cut and this upward 
pressure is often resisted by a few small 
fillister head screws. While these screws 
re not as badly overloaded as the clamp 
ng bolts which fasten the gail to the col 
mn, the construction shown in Figs 
2, 3 and 4, would afford easy adjustment 
and also add greatly to the rigidity 
Pittsburg, Penn M. O. McKee 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


Power Required by Cranes 


For the last few weeks I have been test- 


traveling cranes. I1 was, 
delighted to “Power 
quired for Cranes,” by Albert D. Harri- 
964, Vol. 31, Part 1, and at 


attempted comparisons, but 


ing overhead 


therefore, see Re- 


son, On page 


once | soon 
was in a fog and shall be glad if Mr. Har- 


rison can help me out of it. 


Referring to the formula for brake 
horsepower: Where does it come from? 
How is it derived? I can understand 


taking the diameter of the traveling 


PAY 


It appears to me that if 0.1 is taken at 
the axles and 0.035 at the wheels the form- 
ula should be the following: 

Horsepower necessary to overcome fric- 
tion on axles = 
d 


0.1 X 22440 W S D 


33,000 


Ifersepower necessary to overcome fric- 


= 0.000904 WS 


tion on traveling wheels = 
0 035 X 2240 
34, 0v¥ 


0.00237 W S. 


No. I: 


Taking this in cas¢ 


).0C0094 & 45 X 400 17 horsepower for 
wheels into consideration, but I do not axle Ss, 
b.H.P lractive Force 
W 5 D d Volts Amperes B.H.P by in Pounds 
A.D. Harrison per Ton 
4 ton 400 U ) 210 +3 14 97.7 2 5 
» en oad . > 210 7.5 14.6 32.15 25.5 
11 tons 24 12 4 215 7.5 2 14.16 19.2 
213, tons 200) 12 4 15 15 4 16.34 33.1 


COMPARISON OF FORMULA AND 


think the brake horsepower varies directly 


as the 1; that is to say, if the 


reciprocs 


diameter of the traveling wheels is 12 


inches and 20 brake horsepower 1s _ ri 


quired, increasing the diameter of thes« 


wheels to 24 inches, only 10 brake horse 


power will be required according to the 


formula. I take it that the axles referred 
to are the axles of the traveling wheels 
Why consider these separately from the 
rest of the gearing when 70 per cent. of 
the brake horsepower is taken for efh 
ciency? 

One crane that I tested has 36-inch diam 
eter driving wheels with 5-inch diamete: 
axles. This crane weighed 45 tons and was 
moved al mg ata speed of joo teet per 
minute with 55 amperes at 210 volts. This 
corresponds to 15.5 horsepow sul 
I 0 per cent. efhciency rt the mo 
the brak epower 14. When 
11 o tons (the maximum working cap 
city of e crane) the Its we 10 
1 mpet! 57 is at go per ' 
eff To ae : ke | pow 

] ‘ ) 4 ; t per minute S 
t ( ) ] A ( 

| Weight of g 1 
) Speed feet per minut 
lL) el f travel vheels 


TESTS FOR CRANE HORSEPOWER 


FIG,1 


rRACING WITH 


0.00237 > 15 {OO 42.75 horsepower 


for wheels, 


irsepower necessary axles and 


wheels 59.75 
\gainst this is the actual 14 horsepower 
d Mr. Ha 


Darlington, 


mE °¢ 


England C. R 


rrison’s 
FOOTE 


Changing of Steel After Hardening 


in page 130 of the AmerIcAN Ma 
HINIS 1 what was said regarding 
( ¢ f hardened-steel gages 
g1 ing, and as I have had experi 
ce along this line I wish to submit the 
ving 
S to 





FOR THESE 





ANGULAR 


ALSO 


make a number of flat steel snap and 
other gages and as the metal was quite 
thin I had trouble in keeping the finished 
size correct, consequently I had to ex- 
periment more or less to find a remedy, 
which finally resulted in taking the steel 
gages and rough-grinding them, after 
hardening to within a thousandth of an 
inch of the correct size, and then plac- 
ing the gage on a high-speed emery stand 
that had a good vibration and allow it to 
jar itself, and, therefore, make the inner 
molecules find their place in a few hours. 
Then the gage can be finished to size and 
keep its finished size intact afterward. 
Rochester, N. Y. E. A. BrrcHER 





A Corliss Valve Gear Problem 


H. Lockwood proposes 


On page 61, E. 


for solution a problem of a Corliss 
valve gear. He shows a figure similar 
to Fig. 1 in which A and B are fixed 
centers, and whose positions are given. 
At A an arm is attached, which corres 
ponds to the wrist plate of the Corliss 
h 
gz 
f 8 
mi 
\ 
FIG. z 
TRAVEL OF VALVE ARM 
valve geat [his wrist plate oscillates 


through known angles « and 4, thus mak 


ing the positions of a, b and c known, 
since their distance from A is given. Of 
the rest of the mechanism only the 
ingular movement [@ and /] of the 
valve arm is known 

It is required to find the length of link 
faa’] and the radius of the valve arm 
3a’, which will give the desired angular 

tion to the driven arm, by exact geo 
etrical construction 

\s will be seen this mechanism is what 


known the four-bar 
bar or link, ab, 


ry, and its solution by exact geometrical 


kinematically 


as 


lain, having one station 


mstruction w 


ith the data given reminds 
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me of trying to trisect an angle the same 
way, without the use of curves or trisec 
tion instrument. Every designer is well 
aware of the fact that 
difficulties of Corliss valve 
the 
are sO many dimensions that may be va- 
ried that the 
number of desirable results that may be 


one of the chief 
gear design is 


great number of variables There 


without consequence great 


secured by design are well nigh 


hidden 


use thi 


proper 
For this reason designers usually 
trial-and-error method until the 
that suit them. 


arrive at results 


I give below the method I use, which is 
simple and accurate, and gives the value 
of the unknown quantities without much 
brain worry: 

Lay off the centers A and B, and the 
three given positions, a 
with a, 


some scale 


wrist plate, to 
b and ¢ as centers, draw arcs as shown in 


Fig I in the neighborhood of where vou 


think points a’, b’ and c will be found 
Number the arcs as shown, and be suré 
arcs with the same numbers have equal 
radii. Next, on a piece of tracing cloth, 


lay off the given angles « and # as shown 
and with e as a center draw a 


number of concentric arcs at 


in Fig. 2, 
about where 


the length of the arm is thought to be. 


We are now ready t nd the 
the 


aa’ 


length of 
valve arm and the connecting link 


Superpose the tracing, which is 
Fig. 2, on the lavout shown in 
Fig. 1, in such a wav that e falls on B 
Put a thumb tack through . 


shown in 


Now 
rotate the angles “and # 


the position is found where arcs of the 


same number cut the lines nd h at 
equal distances from Ff When found 
prick the points with a pin. If you let 


e },’ ] , - + ¢ | } 
a’, b' and c’ represent these points, then 
J J 1 


aa’ b CO the length of the con- 
and a’ B bh’ B c’B the 


the 


link 


necting 


length of the valve arm, and 


you have 
required values found 
Aurora, III Tonn B. Sperry 


Tapping Attachment for Automatic 





We have been hearing and reading of 


late, more or less of the stories made up 
by “Nature For 
a great deal more pleasure out of the, so 
called, than I did 
kicks registered bv the several authorities 
on Natur 


fakirs.”’ my part I got 


fake stories from the 
Once in a while I run across 


Ma 


reminds me of the above con 


something in the AMERICAN HINIS? 
which 
trovers\ 

Take for instance the article by A 
Klein on 927 of Vol. 31, Part 1 
This device for 
the stopping of the 


page 


shows a getting around 


spindle for threading as 


Now I 


construction of 


used on the Acme automatic. 


don't want to defend the 


the above machine. The stopping of the 
spindle with the delicate and complicated 


mechanism made necessary thereby is per- 
haps an unmechanical device, but I will 


only remark that the object in stopping 
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get a slow 
[he proper 


using 


spindle is in order to 
for the 
speed for turning soft steel 


ou to cool th« tools 1s so feet 
18 feet 


this 


cutting speed die 
good 
per minute 


Now 


inch hexagon screw 


for threading, per minute 
take, for instance, a 
The 


15/10 


standard diameter for this stock 1s 


spindle Ww il] 
for 


inch, therefore your 
minute 
the 


18 feet per 


about 320 turns 


The 


make per 


turning diameter of threaded 


portion is inch, and to get 


minute needs lutions minute 


Hence to have the 


140 rey pe r 


right threading spe¢ 


he must reduce his turning speed or 


vice versa 


Now let us see furthe1 In order t 
get the die off the screw he runs left 
hand three times as fast, therefore he 


must be running at speed of 960 revolu- 
Considering the size of 
{to wu 


word) is “un 


tions per minute 


I 
the threading spindle this speed 


1 very expressive German 
heimlich” meaning literally, not like home 
Now, it is, of course, up to me to show 
just how the machine should have been 
adjusted in order to do aw with this 
of having to stop the spindle. | 
the Acme 
j work pet 
fectly when running left-handed. This is 
} 


because the indexing mechanism is so ar 


trouble 
addition I would remark that 


automatic does not, as a rule, 


ranged that the last tooth on the indexing 


segment is adjusted to pull the cylinder 


a shade too far, then the « 


taper pin sets it back so as to 
The spindles running left-handed assist 
back Now when tl 
spindles run right-hand the tendency is to 
hold against the 
often the cylinder does not come bac! 
This trouble 


iving t cut 


in this pulling 


. a * ; 
OCKINE MYpil an very 


pe rfectly into pla e 


often had when |] 


threads, especially on the 134-inch 


Now for this thread-cutting problem 
Set the machine so that the spindles ru 
left-handed. P: a t Id 
spindle to dri it right-handed so that 
the die runs 1/3 faster thaw the work 


Start the di as soon as the feed belt 


drops onto the slow feed pulley. Place 
1 stop over the spindle in the right dis 
tance, so as to hold the die from running 
is soon the rect lengtl f thread 
has been cut and the die w run off | 
the action of the work, which is running 
left-handed l eve ibove ex 
planation w convince M Klein T 
would now lil Id \ 1 more 
i el ts ‘ 1 sta 1 T | I 4 in _ It 1s ‘ very 
nice thing to be ex with thes 
different ide tally wl we st ind 
with the t f 1 1 there 
s no jol he how vy much at 
tachments cost. But to be fair and honest 
with r empl rs we should first take 
the purchasing agent into our confidence 
] ive 1 ( ‘ thr g] the cat Ogs il d 
above all things, study the advertis« ments 
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1 
} 
i 


in t 


There is now new four-spindle auto- 
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screw machine built in England 


‘the 


matic 
4 alle d 


threads SCI 


automatic,” which 
described It 
cuts a most beautiful and perfect thread 


simplex 
ews as I have 
and in considerably shorter time than by 
the older method of stopping the spindle 
because the die runs on and off while the 
other tools are working, it not being neces- 
sary to run back slowly as by the older 
nethod 


Berlin, 


Germany Cc. M 





Preserving the American Machinist 


how they 


Se VE ral have told 
\ MERI 


Im scrap DOOKS, etc., but | 


have kept 
\N MACHINIST In vertical files, 
] think my way 
is much simpler, more economical of both 
me and monev and better all 


First I take 


around, 


and kee p 


ll mag ines t k t all technical papel 
mn the theor hat what is worth taking 
s worth | Ing nd similarly what 1s 
] ‘ | ] 
\ h keeping is worth keeping 1n good 
7 
rope p So I have all of my maga 
1 b in three-quarter morocco 
This make very fine appearance, so that 
ever \ leary ic n ad lit t » th ippeat 
nce-of library My usual method of 
having t l nd is to put all of th 
ds f t back. By select 
1 + 
g ec 1 ll I 
Tl ital ed 
But wit he AMERICAN MACHINIST, no 
] +} ] 
I is | I e g 1 s 
here é eh-grade firms making 
veral diff es and advert ig 
em su wal Also many firms give 

1 ss letails of the parts ot 

the Sj larly manv others 
o} t ns of par ind the time 
To! r per; Ions n 

Now f the I if e and 

l \ Sa\ g is 18 the re ng 

, So I took ;, separated 

‘ : n i ft “ 
- 
o \ t > 
+] + T 
vat S ) ull ) S i 
, : 

t 26 is 5 | picke 
lott ! ( neces \ 
eas ‘ I 

( 

: 

Now RN 
:, 
é se 
f This 
N t K 
- . 
| > 
i ‘ 
attic , ran 
- vork 
f , xing . 
_¥ f 
x1 + ~ ‘ 
| 
: ‘ 
if tr tT if ix i 
round k this a 2g 1 sche 
Allentown, P Morris A. Hat 
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A Training 


School for Consuls 





The business inactivity at home has 
naturally turned the attention of our man- 
ufacturers to foreign markets. During the 


. + 
last 


our 


few months many representatives of 
taken 
tended trips abroad, in order to encourage 


American industries have ex- 
Still such encour- 
sporadic and ex- 


conditions 


their foreign business. 
should 


only by 


agement not be 


cited adverse here. 
The foreign market should be assiduously 
cultivated. Our recent articles treating of 
South 


show only too plainly how those markets 


trade opportunities in America 
have been neglected by our manufacturers. 

The that in 
foreign 


statement is made 
the 
in cultivating 


many 
countries nations of Europe 
foreign 
A study of the distri- 
exports as given in our South 


leads 


this is so 


are more zealous 


trade than we are. 
bution of 
American articles us to believe 
readily that 
sular 
larly 


usually 


The foreign con 
service of some countries, particu 


England, Germany and France, is 
the 


and by comparison ours is considered but 


spoken of in highest terms, 


mediocre in personnel and effectiveness. 

\ble foreign consuls can be tre- 
mendously effective in promoting foreign 
trade. Therefore, the personnel of the 


foreign consular service is of direct inter- 
st to manufacturers who are looking to 
We 


foreign markets must have our just 


share of foreign trade; a movement 
tending to aid that end by improving the 
training and equipment of applicants for 


the foreign consular service has been re- 


cently started by the George Washington 


University at Washington, D. C., and is 
well worthy of consideration 

[his movement aims to develop and 
perfect a special university course to train 
young men for the consular and diplo- 
mati field \ start has already been 
made, ind has been quictly progressing 
since February, 1907. The purpose of this 
course 1s expressed in a phrase from the 
last will and testament of our first presi 
dent, whos ime the university bears, 
ind is to teach young men the “principles 
of sound politics and good government.” 
[he needs of such a special course of 
training are set forth in the following 


quotation from the committee on foreign 
commerce and revenue laws of the New 
York Chamber of Commerce “The ex- 
tension of our trade in all parts of the 
world and the growth of our intercourse 
with foreign nations require a_ higher 
grade of education, and more ample pre- 


parations for the duties of our consuls and 


diplomatic representatives, as well as for 


other public officials.” Doctor Hill, our 


embassador to Germany, has written of 
the timeliness of such an institution in 


these words: “The fact that no existing 
institution of learning affords an adequate 
opportunity for the of the 
questions which have arisen in connection 
with the commercial and political develop- 


study new 











August 27, 1908. 


ment of the country and of the world, has 
led to the suggestion that it is timely to 
consider the establishment of a special in- 
stitution, having for its purpose the more 
thorough study of the resources of this 
f produc- 
tion and transportation, of 
laws and the 
methods of administration, together with 


and other countries, the means 
the system 
forms of government and 
the existing treaty relations, commercial 
and colonial enterprises, means of com- 
munications, modes of transacting inter- 
national business, and the means of pro- 
moting peace and amity among nations.” 

This should command gen- 
eral sympathy and support. It is both 


movement 


practical and patriotic in the result that 
it expects to achieve. Its success, which 
will be one important factor in raising the 
consular service, 
should be earnestly hoped for and striven 


An op- 


effectiveness of our 
for by American manufacturers. 
portunity for direct aid of the movement 
is offered to the business interests of the 
country through an appeal for contribu 
the 
being raised to carry on the work for the 


tions sustentation fund, which 1s 


to 


next five years, or until such time as an 


adequate permanent endowment can _ be 
provided for 


The Trend of Engineering Mathe- 


matical Training in Germany 


For years technical educators hav 
looked to the countries of Europe, 
and particularly to Germany, for ideas 


methods to be used in the technical 
Such a 
has been little short of aping. 


and 


schools of this country. course 
Discussions 
are frequent in regard to the needs of the 
engineer in mathematical training, and the 


technical press of the last few months has 


given us our share for this season 

It is, therefore, interesting to learn of 
the movements that are at work tending 
to change the mathematical training of 
engineers in the schools of Germany \ 
consideration of them may lead us to 


dodge some of the pitfalls into which she 
has fallen, and from which she is about 
extricate herself Professor Ziwet, in 


Science, distinguishes three distinct move 
the teaching 


The 


we are pleased to 


ments working for reform in 


of mathematics in Germany one 
that he speaks of first, 
note, originated with the great engineering 
society, Verein Deutscher Ingenieure, and 
obix ct the 


instruction in 


has as its improvement ot 


mathematical engineering 


colleges, by making instruction less ab 
stract and theoretical and more practically 
Some of the lead 


went so 


useful to the engineer. 
ers of this far as t 
that 
should 


movement 
demand mathematics in engineering 


colleges be taught by engineers 


and not by mathematicians. 
The second movement has for its object 
the reform of the teaching of mathematics 


in universities. It aims to bring about a 


more healthy contact between mathematics 
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and applied science, instead of 
every student through his courses, in 
order that he may begin original research 
in some particular line as soon as possible. 
[he third movement has to do with the 
improving of the teaching of elementary 
mathematics, and is the most recent of the 
three. 

Engineers who wish only the best for 
their profession and who take a real in 
terest in young men, who one day will 
take their places, can be of direct aid to 
our great technical schools by giving ad 
vice and counsel in regard to such educa- 


tronal movements as we are considering 
Professor Ziwet sums up the demands of 
“But I believe that 


the time has come in this country (Amer- 


the times as follows: 


ica) when one or two years of general 
college study can be demanded as prepar 
for the 


course, at least 


engineering 
able 
students who wish to obtain a thoroughly 


professional 
for 


ation 


those more 


scientific preparation for their professional 


career.” 


The Annual Outing of the Boston 
Branch of the Metal Trades 


Association 


Metal Trades 
Association held its annual outing on Aug 


[he Boston branch of the 
18, inviting the members from Provi 
Worcs ster, | 
rounding 
delightful trip from Boston to Marblehead 
Che 


eral Secretary 


dence, itchburg, and = sur 


towns to enjoy with them, a 
including Gen 


National 


thers prominent in the 


party numbered 61, 
Dingwall, of the 


Association, and 


trade [hrough the kindness of George 
Lawley, the private yacht “Sabrina” was 
secured, and the sail included a close in 
spection of some exciting sailing races 


held by the 
Marblehead. 
paid toll to Father Neptune, all 
the smile that don’t come off 


Yacht Club off 


Strange to say not a person 


Quincy 


wearing 


Irom start to 


finish. President FE. E. Bartlett, Mr. Law 
ley and others were given a rousing vot 
of thanks by the visiting members, and 
the aim of further personal interest and 


getting closer together was certainly ac 


omplishe d 


New Publications 


BALDWIN ON Heatinc. By William J. Bald- 
win. Sixteenth revised and enlarged 
edition 404 5x7-inch pages with 
many illustrations. John Wiley & 
Sons, New York, Chapman & Hall, 


London. Price $2.50 
Mr. Baldwin’s 
Heating for Buildings,” 


“Steam 


book, 


appeared nearly 


original 


30 years ago. It is known to everyone 
onnected with the industry to which it 
relates, and its merits are attested by the 
act that it has gone through 15 editions 
n so far as the original book related to 
he gravity-return system of heating, we 


bserve but few changes, as very few have 


rushing . 
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as regards the use of 
general re- 
As now laid out, 


been called for, but 


steam by other methods, a 
vision has been made 
the earlier portions of the book relate to, 
heating ap- 


paratus, while the later portions relate to 


the permanent principles of 


details and to such features of practice as 
are likely to change as time goes on. In 
its present form the book may be said to 
meet modern conditions as well as in its 
original form it met the conditions of its 


time and that is saving enough. 


UsE 


Stephan 


MENTS, | HEIR AND 
Walter G 108 
74 illustrations in 
the text, McGraw Publish- 
ing Company, New York City. Price 


$1 net 


DRAWING INSTRI 
ABUSE By 
$¥4X7 


inch pages, 


indexed 


that this 


teachers 


From the preface we gather 


treatise is intended primarily for 


of drawing; if such teachers are not prac 


tical draftsmen we imagine that it may be 


} 


helpful to them. It may be characterized 


as a detailed catalog of various tools that 
with 


rtain makes. It is 


a draftsman might ‘use, 


sp cific 
of ec 


recommendations 


thus good advertising for certain manu 


page 7 18 a list 
Equipment” 


facturers Beginning on 
headed _ © 


and apparently 


mplete Drafting 


recommended to the be 


ginner in the study of mechanical draw 
ing. This list contains no less than 38 
items; if the beginner starts with all of 


thers 


original 38 


will be 


by the 


them we are confident that 


far fewer than this 


time he is a full-fledged draftsman work 


ing in a commercial drawing room rhe 
tendency among expert draftsman is to 
use as few tools as possible, but to have 
those few wisely selected Throughout, 


in describing the various instruments, 


great stress is laid upon the use of tests 
to determine their accuracy The im 
pression is given that the drawing tools 


made by all classes of makers are liable to 
be inaccurate, and that a geometrical 
method, or some other kind of testing 
inust be resorted to in order that the be- 
ginner or draftsman will not use a tool 


that is maccurat Wi do ot believe 


that high-grade drawing instruments aré¢ 
as far wrong as this elaboration of tests 
would indicate Should a Brown & 


Sharpe draftsman’s protractor be tested by 


geometry and found to be incorrect we 
still be 
protractor rather than on_ the 

Nevertheless, the 
ols, thei 
ind the book 


in the 


. : 
skeptic wagel 


would 
on the 
geometry description 
of standard drawing t uses and 


their abuses, is well written 


should be of service to the beginnet 


study of mechanical drawing 


[HE STEAM TuRBINE. By Robert M. Neil- 
son. Fourth edition, revised and en- 
larged. 604 534xQ inch pages with 387 


Longmans, Green & Co., 
New York. Price $4.20 


rst 


illustrations ; 
London and 


works of 


One of the 
tion upon the steam turbine 


Robert M 


any preten- 


was that of 
which appeared in 


Neilson 


319 


The eager demand for information 


1902. 
and the rapid development of the sub 
resulted in the absorption of 
three editions of this 
sively revised, and the fourth edition, in- 
a volume of more than double 


ject have 


work, each exten 
creased to 
the size of the original, is now under re- 
The been to 


render the subject intelligible to the aver- 


view author’s aim has 


age engineer who has a fair but not nec- 


essarily a extensive scientific train- 


His work commences with 


very 
ing an easily 
understandable explanation of the applica 
tion of the velocity diagram to determin- 
ing the relative velocities with which the 
steam enters and leaves the bucket, 
the fundamental formula for the change of 
the [his is 


an exposition of the funda- 


with 


momentum and work done 


incidental to 
mentals and a setting forth of the defini- 
tions necessary to an understanding of the 
later chapters. There follow 55 pages of 


historical account, enough to place the 


reader in touch with the development of 
the and to the 


turbine investigator 
from paths which have been 


turn 
alre idy ex 


plored lhe third chapter dealing with 
‘The Conversion of the Heat Energy of 
Steam into Kinetic Energy,” is the most 
abstruse portion of the book and-one of 


the few portions in which the calculus is 
used. The next chapter classifies and com 
pares the various types of turbine. Chap 
ter V treats of Efficiencies.’ 


Seven chapte rs are 


and 


“Losses 


then devoted to the 


types of turbine 
The effects of 


then 


description of existing 
not generally but in detail 
pressure, superheat and vacuum are 


considered and a chapter devoted to ele 


tric generators as adapted to turbin 
drives. Some of the important turbine 
tests are recounted and a number of the 
notable turbine stations oth American 
nd European, described. The concluding 


chapter treats of “Ship Propulsion by 





Stean Durbin Appendices contain 
tables of useful information and a com 
plete hi f British patents relating t 
rbi1 
P ls * 
ersonais 

Forest EK. Cardullo, who formerly hel 
tl Dp 1 f ctical mechani 

the Sy use Unt y, has cently 
cepted t ( ir of mechanical engineer 
ing at tl New H nshire’ State College 
T. Het Sirk Ir.. has ‘recently asso 

ted himself w the power department 
f the Bethlehem Steel Company Mr 
Sirich was formerly connected with the 
Westinghouse Machine Company as tut 
bine engineet 

Kibiler Brot! superintendent and 
foreman, respectively, of the Wisconsin 
Ingine Company. Corliss, Wis., are soon 


to engage in the manufacture of gas and 


easolene engines for their own account, a 
factory for which purpose is now in the 
course of construction 


*Items for this column are solicited 
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ools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 


Make It Possible To Do Better Work at a Reduced Cost 





THE 


Triple Action Drawing Press 


[he triple-action drawing press shown 
herewith is a development of the Bliss 
toggle drawing press, which is used for 


kinds of sheet-metal goods. 


drawing all 

















is especially useful for drawing deep, 


eamless shells and similar work. In ad 
ition to the plunger, it has two slides, 
ach having an independent dwell, so that 
werk can now be done in one operation, 
which has hitherto required two Phi 


oes away. entirely 












LATEST 


blank holder, and the center plunger car- 
rying the second-operation punch acting 
in turn, now draws the blank through the 
The table 


carrying dies then recedes, this, in 


second-operation die. lower 
and 
conjunction with the lower positive knock- 
out, places the drawn shell free on top of 
the die ready for removal. The press is 
of very compact construction, and occupies 
no more room than double-ac 
the 


second-operation 


any tion 


for the 
flywheel is 


corresponding size 
shell. 7 he 


54 inches in diameter by 8 inches face, 


press of 


weighing 2300 pounds, and the total weight 


of the press is approximately 60,000 


INFORMATION 


pounds. It is made by the E. W. Bliss 


Company, Brooklyn, N. Y. 





Automatic Cutter Grinder 


[he illustration shows the Gleason cut 
ter grinder in its latest form, equipped 
with table feed and rotary cutter feed. In 
this design the original feed motion for 
the table is done away with, there being 
substituted a rack and a gear with a long 
hub, on which hub, and running in op 
posite directions, are two large bevel gears 


! ry 


[he mner hubs of these gears are 
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CUTTER GRINDER 
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provided with ratchet teeth, and between 
the hubs there is keyed to the long hub 
of the gear a sliding collar with each end 
toothed; this gives reverse motion to the 
table, and uniform speed throughout the 
entire stroke of 16 inches. The length of 
this stroke can be varied by turning the 
hand wheel B. This turns a right- and 
left-hand screw (not seen in the engrav- 
ing), on which are two reversing dogs 
that are brought closer together or separ- 
ated, as the case requires. Through the 
niedium of an upright shaft C, having a 
dcuble crank at the upper end, the dogs 
inipart the necessary motion to the clutch 
lever to reverse the travel of the table 
The clutch itself is covered by the separat 
ing collar E, between the bevel gears A. 
To bring the table to a dwell or stop, 
the lever F is brought to central position, 
when it locks itself at G, as seen. The 
saddle and all connected with it, above 
the line H, is raised and lowered by means 
of a screw, miter gears and handwheel, 
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of the bed; this is controlled by the hand 
wheel O 

The wheel spindle R has a four-wheel 
drive which allows it to be set in any 
position, from horizontal to perpendicular. 
The spindle head S$ has a 3-inch horizon- 
tal movement by means of screw 7. This 
machine grinds lengths up to 16 inches 
and diameters to 10 inches. It is built by 
the Olney Machine Works, Philadelphia, 
Penn 


A Large Gear Cutter for 
General Work 


Chis machine has been designed to ac 
commodate a large range of work, inciud- 
ing spur, bevel, skew and face gears, all 
of which can be cut entirely automatically; 
to rough out bevel gears preparatory to 
finishing on a bevel-gear planer, as well 
as to afford the jobbing and repair shops 
a machine for finishing bevel gears by the 


2? 
5s< 


ing the blank into the cutter by hand. It 
may be explained here that skew teeth are 
used in many cases instead of hobbed 
worm-wheel teeth, for meshing with a 
worm. The miter gears on the floor were 
cut entirely automatically, one having been 
roughed out only with one central cut, and 
the other being finished in two side cuts. 

Che work head is adjustable in two 
directions. One accommodates the differ 
erent diameters of blanks and sets the 
depths to be cut, while the other ts at 
right angles to the first, and is used so 
as to accommodate bevel gears and pinions 
with various lengths of hub. This is als: 
used to set the depth when cutting tace 
gears Adjustabk dials are provided yn both 
screws, graduated to read to thousandths 
of an inch. The long screw, that which 
adjusts the head for different diameters of 
blanks, has a square on both ends for 
convenience in setting, so that it may be 
operated at either end 

The angular adjustment required for 


























FIG, I. NEW GEAR CUTTER AND 


not seen in the illustration, as they lie 
behind the bed, but within convenient 
reach of the operator. The saddle has a 
rotary adjustment around the center col- 
umn J from o to 90 degrees. 

The rotary feed K in principle is the 
same as previously illustrated, but me- 
chanically is somewhat changed. The 
paw! bar L, having three slots or grooves 
instead of one, allows the pawl to en- 
gage on the top, or from either left- or 
right-hand side on vertical or horizontal 
utters. 

The spiral attachment M seen at the left 
§ the machine, is quite simple in con- 
truction, having an angle bar with a slid- 
ng crosshead N attached to a rack O, 
vhich engages with the pinion P, and, 
s the table travels, a reciprocating motion 

given to the rack O, while this in turn 
ives a rotary motion to the cutter. Of 

urse the amount of spiral thus obtained 
pends altogether upon how much the 
gle bar is out of parallel with the travel 


> 


ITS WORK FIG, 2 


milling method, and yet without limiting 
the capacity of the machine for spur-gear 
work, 

It has a capacity of 48 inches diameter 
and 10 inches face, and will cut 3 diam 
etral pitch in steel and 2% diametral pitch 
in cast iron. Heavier pitches can, of 
course, be cut by taking stocking-out cuts, 
one of the first of these machines cutting 
two diametral pitch in steel as regular 
work, in this way. The machine uses a 
rctary milling cutter, although the general 
appearance of the machine itself is similar 
to that of the now accepted types of bevel 
gear planers 

The method employed in cutting the 
large variety of gears above named may 
be very readily understood from the front 
view of the machine, Fig. 1. This shows 
a cast-iron wheel in place on the work 
arbor, the teeth including spur teeth, right- 
and left-hand skew teeth, and face-gear 
teeth. These were all cut automatically. 


The gashed worm wheel was cut bv feed 


THE BACK OF THE MACHINE 


cutting bevel gears is made by means of 
the cutter-carriage support This ‘s ad- 
justable through an angle of 90 degrees, 
in a horizontal plane, and is pivoted about 
the center of the machine. It is secured 
to the bed by means of bolts in the circu 
lar T-slots. For making the angular ad 
justment a worm is provided, engaging 
the circular rack which is secured to the 
bed. The worm carries a dial graduated 
to read to minutes of a degree, each de 
gree being one turn of the crank 

The stanchion is equally rigid at every 
angle, whether set for spur gears, bevel 
gears, or even when adjusted through 


the entire 90 de grees tor face gears The 


swivel slide, carrying the cutter head, 
is adjustable on a vertical plane, being 
pivoted about a central trunmion This 
slide is opel ited h means f the 
vertical screw, and raduatior indi 
cate the angle at which it Is set By 
swiveling this slide, the cutter-carriage, 


which is mounted upon it, is made to 
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of the work spindle. This adjustment is spur gears, operated by change gears for Eberhardt Brothers Machine Company, 
used for cutting right- and left-hand skew obtaining the different rates of cutter Newark, N. J. 


travel in a path at an angle with the axis The cutter drive is obtained by means of and hold the oil in. This is built by the 





vears, and for taking side cuts on bevel speed, these being arranged in geometrical 
gears, thereby obviating the necessity for progression and giving ample power. The A Still Larger Grinding Machine 
rolling the blank. The rolling method of feed of the cutter carriage is changed by 
cutting bevel gears may be used, however, gears in similar manner, but the return of 

hen desired, and the indexing worm is, the carriage is at a constant high rate of This is perhaps one of the largest cyl 
therefore, graduated, to facilitate this ad- travel, which is independent of the speed  indrical-grinding machines ever built, hav- 
justment lhe swivel slide is also used or feed of the cutter. The cutter speeds ing a capacity of 20 inches in diameter and 
to set the cutter at the angle of the worm and feeds are also independent of each 192 inches between centers, while the base 


thread when gashing worm wheels other is 30 ft. long. The 20-inch machine is built 
[he rotary cutter is mounted upon the There is an entire absence of-ball joints in eight sizes, taking in from 96 to 264 

vertical cutter arbor, the spindle bearing and telescopic shafts in the drive train. inches between centers, with variations of 

being adjustable vertically, to set the cut- The driving shafts run at constant speed, 24 inches between each size. In the larg- 

ter central. A dial indicates the offset of all changes being made at the last drivers. est machine the base is 42 feet long. 

the cutter, when taking side cuts on bevel This reduces vibration under heavy duty, The details of construction are similar 


gears. The lower end of the cutter arbor there being no shafts under excessive to the regular sizes of the Norton ma- 
supported by an outboard bearing. An_ strain, whether the cutter is running at a_ chine, and this particular line has been 
outside support is also furnished for the high or low speed. The cutter carriage is designed for grinding long -and heavy 

















FIG. 1 CYLINDRICAL GRINDER THAT WILL TAKE WORK 20XI9O INCHES 




















FIG. 2. REAR VIEW OF LARGE GRINDER 

rh yor, a hown in Fig. J Chis a tf exceptional length and travels on long shaits tor stationary engines, marine 
mmmodates wheels up to the full capacity guiding surfaces. The cutter spindle is in work, heavy spindles and other work of 

f the machin The support is easily re the center of the length of the carriage, a similar nature. Permanent adjustabl 
noved. Rim rests are provided to support which prevents the lifting or gouging wedges are used for securing and main 
e rim of large gears against the thrust tend ney of the cutter, when starting in taining perfect alinement of the beds, th 

f the cutte! \ face-plate is also fur ach tooth base is unusually heavy, the ways are wid 
1¢ wit ks and drivers to posi [he thrust bearings for the feed-screw and the oiling rolls are placed nearer t 
vely secure and drive large wheels Phe ire placed at each end, so that the screw gether than is usual in order to insur 
cutter spindl nd work spindle have taper is under no compression strain during long life and continued accuracy Tl 
he les, nd each 1s provided with a draw-in either the feed or the return of the cutter photograph shows the machine driven b 
olt, t a w in and force out the arbo carriage, reducing vibration and chatter- overhead work, but it is also supplied wit 
positivel ing, as the screw operates under ten-_ self-contained electric-motor drives if d 
I) dri ‘ _ singh pulley ru sion only lhe bearings of shafts and. sired. It weighs complete about 15 tons 
ning at constant speed, supplying power spindles which operate in a vertical posi- There is no provision for grinding tape: 
for th ntire machine, and a constant tion have spiral oil grooves cut of the work, as it is very seldom called for or 
spec | motor drive is used when desired. opposite hand to which the shaft runs, to heavy work of this class and would ad 
The « ving pulley runs on the cast-iron retard the downward flow of the oil Felt complications, which are unnecessary an 
sleeve, vhicl is bolted to the bed, thus ri Wipers are arranged on all the plane-bear undesirable. There is, however, an ad 


levine the shaft of t of the ] . ‘ 
' f the pull of elt ng surfaces, to keep dirt and chips out, justment on the foot-stock to correct tl 
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alinement of centers in case of wear. The 
grinding furnished in widths 
varying from 2 to 4 inches by 24 inches in 
diameter, and the machine will utilize 20 
horsepower on the heaviest work. It is 
built by the Norton Grinding Company, 
Worcester, Mass. 


wheel is 





A German Automatic Gear-cut- 
ting Machine 


A new model automatic gear-cutting 
machine shown as No. 18A, Model III, 
is now being built by Ludwig Loewe & 
Company, Berlin. The two accompany- 
ing half-tones show the front and rear 
views of one of these machines. 

Referring to these illustrations the 
method of 
wheel to the work spindle by means of 
with. The 


work spindle is of machinery steel and 


usual fastening the index 


a quill has been done away 


has a forged flange 11 to provide a broad 
bearing against the index wheel 10, thus 
forming a strong, ample mechanical con- 
nection. The drive of the work arbor is 
through a large milled slot 6 in the end 
of the work spindle 5. A milled projec- 
tion on the arbor enters this slot and the 
arbor is fastened in position by means of 


Chis 


fixed in any position desired by means of 


two screws work spindle can be 


AMERICAN 


MACHINIST 




















Flu. 


> 


REAR 


OF 


GERMAN 

















FIG. I 


FRONT VIEW OF NEW GERMAN 


\l 


rOMATI¢ 


AUTOMATIC GEAR CUTTER 


the locking bolt 12, so that in tightening 
or loosening the nut on the work arbor 
the strain cannot be brought upon the 
teeth of the index wheel to its injury 
The outboard supports 8 are provided 
with the same graduation 13 that is placed 


on the work-spindle slide 4, so that the 


position of the work arbor parallel to 
the ways .of the cutter slide is always 
sured. Both cutter slide and outboard 


fastened rigidly to the 
frame of the machine. Movement of the 
along the bed is ob- 
tained through the 


bearing can be 
outboard bearing 
handwheel 14 and 
screw I5 
The cutter spindle 16 is driven through 
intermediate gears 
cutter arbor is, 
by means of a milled slot in the 
spindle and is held in 
place by a draw bolt 


Che feed is taken fri 


a four-step cone 17 


and a worm 18 The 
driven 
end of the cutter 
mm the main driv- 
ing shaft through worm gear, change 


gears and a worm wheel to the cutter 


slide [he return motion of the cutter 
slide is constant and independent of the 


cutting motion. It is driven by a special 
long shaft and 


belt pulley 19 through a 


spur gears \ friction clutch controls 
this return motion Che tripping device 
is carried on the cutter slide and is act 


ated by means of stops 20 of well known 


construction The cutter slide can be 
moved to any position by the hand 
wheel 21 

The automatic indexing is independent 


motion of the cutter spindle and 


This mo 


of the 


of the teed of the utter slide 











tion is taken from the belt pulley 19, which 
also drives the mechanism for the return 

Motion is transmitted 
wheel to the indexing 
thence through change 


of the cutter slide 
through a worm 
flange and from 
gears, bevel gears and a worm wheel to 
the indexing wheel 10. The indexing, of 
course, takes place at the moment that 
the return motion of the cutter slide is 
completed and the cutter slide cannot 
move until the indexing is completed, thus 
false indexing and defects from _ that 
source are eliminated. The maximum 
work capacity of this machine is 80 inches 
in diameter and 14 inches face 





Sensitive Drill with Power Feed 


A slight departure in the method of 
securing power feed has been adopted by 

















POWER FEED SENSITIVE DRILL 


the Hoefer Manufacturing Company, 
Freeport, Ill., in their new line of lever 
feed or sensitive drills. As will be seen, 
the feed is taken through on a worm on 
the main drive shaft, and the feed belt 
from this cone drives a cone having an- 
other worm, with the 
worm wheel directly on the pinion shaft 


which engages 


for feeding the spindle. This worm is 
and out of mesh by the small 
lever that 
the trip placed on the spindle comes down 


against this lever at any di 


thrown in 
shown, which is so arranged 
sired point and 
automatically throws the feed worm out of 
gear. This does not in any way interfere 
with the regular lever feed’ of this drill, 
the 
desirable combination 


and arrangement seems to make a 


very 
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A Molding Machirte Snap Flask 


The new flask for machine molding, re- 
cently put on the market by the S. Ober- 
mayer Company, of Cincinnati, Chicago 
and Pittsburg, combines every good point 
needed in a flask of this kind. 

















MOLDING MACHINE SNAP FLASK 


It is made of 1%-inch kiln dried 
Cherry, which is grooved on the inside, 
with the corners machine-locked. It is 
bound top and bottom with iron bands, 
securely the flask, and the 
corners are welded solid, thus making a 
perfectly rigid flask. The corner plates 
are of extra heavy malleable iron. The 
hinges are also malleable with machined 
bearings the entire length of the flask 
The hollow V-shaped pin and guides in- 
sure close contact and permit the sand to 
drop between the pin and the flask. The 
snap used on this flask is simple, strong 
and efficient, and made either in the hook 


or lever type 


screwed to 


A Set of Huge Micrometers 





Will say that this set of six micrometers 
cover sizes between 13 and 18 inches, in- 
clusive. In the the rack there 
are grooved boards holding a set of six 


base of 
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end measures. These end measures are 
7/16 inch in diameter and vary in length 
by 1I-inch steps. These are similar to the 
regular micrometers except for the size 
of frames, and are made by the J. T. Slo- 


comb Company, Providence, R. I 





A Rust-proof Finish for 
Measuring Tapes 


All users of measuring tapes know the 
annoyance and damage that occurs when 
rust accumulates, either in spots, or in 
solid patches, on a steel tape and renders 
the graduations indistinct. To prevent 
this the Keuffel & Esser Company, of 
New York, are now using a finish on steel 
tapes which is said to effectually prevent 
their rusting, either from dampness or 
from handling. This is known as their 
“Keco” finish, and is a brilliant covering, 
which is dark enough to show the grad- 
uations very plainly. It makes a hand- 
some looking tape and will be appreciated 
by those who have had ordinary tapes 
ruined in this way. 


“The Use of Plotted Charts in 
Estimating 


A. K. READING 


By 


In engineering offices, where estimating, 
making bills of material and other calcu 
lations are made with the 
weights of standard plates or shapes vary 
ing only in their length, and which recur 
day after day, a great saving of time can 
be made by using plotted curves. If 
plates, say, 10 inches, 11% inches, or 14 
inches in width, and % inch, 5/16 inch, 
and 3% inch thick, are commonly used, 
nine straight lines can be plotted on one 
sheet of co-ordinate paper, using the ab 
scissas for the length in feet or inches and 
the ordinates for the weight in pounds. 

This same procedure can be carried out 
for beams, channels or any other shap: 
individual estimator meet 
The curves are easy t 


which deal 


which each 
most frequently. 
plot, as all that is needed to be done is t 
find the weight of the plate or shape fo: 
two lengths, point off on the co-ordinat 
paper and draw a straight line throug 
them and the weight for the other lengi! 
can be seen at a glance. This method ca 
also be used in the cost department 

By plotting lin 
for the different rates per hour on whi 


making up labor cards. 


the abscissas show the number of hours 
the ordinates will 
the wages due. The use of plotted curv 
is a quick and efficient method of figuri 
for certain kinds of calculation and eli: 
inates much of the tediousness and in 
from oft-repeated 


arithmetical work 


man works, indic 


curacy resulting 


intricate 
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A New Welding Process 


\. K. Schaap, of the Schaap Automo 
bile Company, 344 Cumberland street, 
Brooklyn, N. Y., has, after 35 years of 
experimenting, discovered a process of 
autogenous welding that may be destined 
to revolutionize this industry, owing to 
its simplicity and consequent cheapness 

The process is patented and consists of 
combining a blast of atmospheric air, at 
1’ pounds pressure per square inch, with 
gas, such as is done in the bunsen burner. 
When the flame from this blast has been 
regulated so it will be at its highest eff 
ciency, a blast of air, from the air com 
pressor, is turned on that has a pressure 
of from 30 to 50 pounds per square inch, 
and this combination immediately raises 
the heat of the flame to about 4500 de 
grees Fahrenheit. 

While Mr. Schaap has done most of his 
experimenting and work with city gas, 
he has also conducted some tests with 
acetylene, naptha and hydrogen gas, and 
these have given equally good results, and 
no doubt natural and producer gas can 
be made to work just as successfully with 
this double-air blast. The mixture, or 
combination, is made in a special burner, 
which is of the bunsen-burner type, with 
an addition to take care of the extra air 
blast. The rest of the apparatus needed 
consists of the necessary piping from the 
gas mains or sources of supply, and the 
piping and tanks necessary to get the two 
blasts of air from the air compressor, with 
which most shops are equipped. 

With this welding process cast iron and 
aluminum are being successfully welded 
by Mr. Shaap, these metals being very 
difficult to weld by any of the other pr 


| he is also welding cast iron to 


esses in 


steel Steel, brass, bronze, copper, and 
the other metals that are being welded 
commercially by the oxy-acetylene, oxy 


hvdrogen and other processes are being 
welded equally as well with this. One 
stunt that was done by Mr. Schaap was 
to place a broken piston ring on a fire 
brick in a pail of water, so that the wate 
would just cover the ring, and then weld 
the joint. This stunt showed that there 
vas more heat than was absolutely needed 
in the blast, as the welded cast-iron joint 
was about 14 inch square, and only about 
one minute was consumed in making the 
weld, when surrounded with water 

The amount of gas used in this welding 


rocess 1S claimed to be very small, and 


Mr. Schaap has put in piping that con 
lucts it to all parts of the three floors of 
public g fu Thus, | connecti 
burner the men are ready to mak 


ld in any part of the shop, and much 
the work which was done on the ma 
ines with expensive machine operations 


now done by weldin 


Vn tw ts ol air travel t 
ifferent speeds, and combined with gas 
Id perate 1 1etals as. s this loes 


AMERICAN MACHINIST 
has not yet been satisfactorily solved, but 
it is no doubt due to the fact that oxygen 
ind hydrogen are combined in just the 
tight proportions, and an oxy-hydrogen 
lame is produced. In welding the cast 
iron with this, the oxygen which forms 
in the joint is removed before the action 
ceases and the metal is better at this 
point than on either side of the joint 
Likewise the oxides in the other metals 
welded are burned out before the metal is 
left to solidify 

SF. be 


Producing Two Different Pieces 
at Each Stroke of the Press 


By \ J. OM, ky 


The illustration shows a sectional view 


of a punch and die used in a doubl 


a 
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HE WORK AND THE DII 
ction power press f the conventional 
type, which will produ t each stroke of 


the press two distinct pieces R and § 
from russia iron 0.0126 inch thick. Rim 
R is used for a price tag; in a subsequent 
operation cardboard is inserted and the 


side of the rim is closed in to retain it 


T he shell 5S was wus d as a back for a cel 
luloid button. P K is the die holder 
made of machinet steel recessed on the 
upper surface f e outside blanking 
ring G and is threaded on the interior. 
[In it six juidistant holes are drilled, 


three being tapped to receive the blanking 


ring screws, the other three holes are to 
illow e it tion of pins to drive out G 
] ] 1 
vhen ! i two tapped 


holes not shown for the admission of 


"7 


screws to prevent part 7 from turning. 
[he punch holder is made of tool steel 
octagonal shaped and left unfinished for 
wrench. It is recessed for the outside 
blanking and drawing punch D and 
threaded for the inside blanking punch ( 
Four holes are drilled in it for springs 
which operate the shedder E by means of 
four tool-steel hardened pins. The center 
was bored for the drawing punch B. The 
annular groove connected with the hori 
zontal hole is for the escape of com 
pressed air caused by the descent of the 
drawing punch. ‘The drawing punch B is 
made of tool steel; spiral grooves were 
cut in it for proper lubrication, axial and 
horizontal holes were drilled for the exit 
of air. The upper end was made to suit 
the forked key in the plunger; it was then 
hardened and ground. The blanking ring 
C is made of tool steel, hardened and 
ground, and is fastened to the die holder 
by three fillister-head screws. Parts 
CDH are the most particular, as the suc 
cess of the die depends on them. They 
were first bored and turned to within ap 
proximately 1/16 inch of size, and then 
packed in charcoal in an iron box and 
kept at a red heat for an hour, then left in 
ashes to cool; this was to overcome any 
tendency to twist in hardening. These 
parts were then finished, allowance being 
made for grinding on the working sur 
faces, after which they were heated to 
bright red and quenched in oil. These 
parts were drawn to the requisite hard 
ness in oil and ground to finished size 
No difficulty was ever experienced 
through the breaking in hardening or 
operation of punches treated in this man 
ner he metal was obtained in sheets 
14x20 inches, and is fed through the guide 
against a knife-edge stop, not shown. The 
punches descend and punch D blanks and 
forms the metal over part 1/7; by continu 
ing © it blanks out the center of the rim S$ 
ind holds it under slight pressure on the 


projection in H. The drawing punch then 


descends, forcing the blank through the 
dic. When the punch descends it strikes 
the back edge of the die, thereby stripping 
it off the punch and drops it in the box 


lirectly under the press. In the meantime 
the rim FR is forced off the part H by the 
hedder F and prevented from adhering 
shedder / The rim 
was blown from the face of the die into 


a receptack t the rear of the press by 


National Society for the Promotion 
of Industrial Education 


Announcement is made bv the above 


society of its next annual meeting, which 


November 


19, 20 and 2! An « borate program 1S 

cheduled and some notable speakers are 
\ I t | ve ighly 

interesting ind etrective iddr« SSeS 
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Business Items 

The Independent Pneumatic Tool Company 

Chicago, has appointed H. W. Petrie, 131 Front 


West Ontario, exclusive agent 


for Canada 


street Toronto 


Manufacturing Company) 
builders of steam pumps 
arranged with S. B. Whinery, 95 Libert 
them in Ne York and 


Wilson-Snyder 
Penn 


Phe 
of Pittsburg 1 st 
has 
treet to represent 


ViCeInity 
e Schaeffer & Bude 
Foxboro 


nberg Con 
Mass., to the 
which 


pan has 
Indus 
recently 
Bristol 
Standard 


N. ¥ 


I 
sold its plant at 
trial Instrument Company was 
organized by B. R. Bristol 
Waterbury 


Company 


formerly of 
Phe 


Syracuse 


Company Com 


Gauge Manufacturing 


will operate the plant for the manufacture of 

gages recording instruments, ete., and the 

property will be deeded to this company by the 

Industrial Instrument Company the sume 
interests controlling both concerns 
Trade Catalogs 

Norton & Company, Worcester, Mass Bool} 


and describing manufacture of 


let illustrating 


alundum Con plete story of the process 


Company, Pittsburg, Pem 


illustrating 


National Tube 
Jooklet describing and mechanical 
properties of Shelby) eamless steel tubing 


Montgomery & Companys 105 Fulton street 
New York Cit Catalog of machinists toc 
Paper, illustrated 72 pages, 2) x64 inches 

Fort Wayne Electric Works, Fort Wayne nd 


standard A. 
Illustrated 

, 
12 pages, Bulletin No 
1108, describing multiphase revolving-field belted 


1107 describing 


switchboard 


Bulletin No 


single-phase panels 


Sx104 inches, paper 


generators form \ Illustrated S pages 
8x 104 inches, paper 
General Electric Company, Schenectady, N. ¥ 


Bulletins No. 4601, illustrating and describing 
1utomatic voltage regulators for alternating 
current generators 14 pages, Sx104_ inches 


voltage regu 
Illustrated 


Bulletin No. 4602, on automatic 


lators for direct current generators 


10 pages, 8x104 inches Bulletin 4609, deserib 
ing lamp testing Watt indicator type, I Illus 


trated, 2 pages, 8x10) inches 


Business Opportunities 


Chicago, Is soon to 


Pittsburg 


The Crane Company, of 


begin plant in 


construction of a large 
Penn 

Industrial Realty 
construct a 


Company 
iron 


The California 
} 


Riverside, Cal i to large 
foundry 


and Shaft Company, 


Phe Pole 
of Huntingbure Triad will 


Loui 


Independent 


erect a large plant in 
ville, bh 
Manufact 


are to 


I hie Steele & Johnson uring Con 


pany. of Waterbur Conn erect a new 


building 


factory 


and Manufacturing Con 


soon to build a large uptodate cement 


pat ire 
building 


factory 


Work on the large new foundr and erecting 
shops of the Industrial Works of Bay City, Mich 
is soon to be started 

Construction of the Stanl Rule and Level 
Company's new factory at Ne Britain, Conr 
is soon to be started 

It is reported that” the Whitman-Barnes 
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Manufacturing Company is to rebuild its plan 
at St. Catharines, Ont 
Johnston & 


for erection 


has heen let b the 


Cleveland, O 


Contract 
Jennings Companys 


of a new machine shop 


added to the 
nitting-machinery 


A large addition is soon to be 
Wilcomb Machine Con pany s 


, 
Penn 


plant at Norristown 
Phe Pacific 


Pasadena, Cal vill 


Malleable Castings Company 


shortly begin the construc- 


tion of new factory buildings 
The Waterbury 
Waterbury 
their factory 
\ new 
Foundry 


Manufacturing Company, 


Conn., has two large additions to 


under construction 
name of the Middle- 


work 


company under the 
commence 


town Compan is to 


on a large plant at Middletown 


An addition of a core room is being made to 
the plant of the Poughkeepsie Foundry and 
Machine Company, Pouglikeepsie, N. ¥ 

Phe Otis Steel Company, of Cleveland, Ohio 
is to erect a large steel-plate mill, which will 
manufacture steel plate up to 152 inches 

rhe Consolidated Iron Works Company 
santa Anna, Cal have taken steps toward the 
erection of alt iptodate machine, pattern shop 


and foundr 


A new factory building is to be constructed 


this coming winter for the manufacture of cotton 
picking machines by the Vacuum Cotton Picking 
Company, St. Louis, Mo 

rhe Charlestown (S. ¢ Paper Box Com 
pany will establish plant to be operated by 
electric power W. Ss. Lammeau and E. H 
Schirmer, Jr., organizers 

Worth Bros. Compan Coatesville, Penn 
has commenced the construction of blast fur 
naces for the production of pig iron About 


$1,500,000 will be expended 


e 


rhe Kansas Railway 


of Texas 


Southern 
will erect 
shops at Canadian 


Company 
roundhouse and machine 
Pexas C. A. Morse, Topeka, 


Kan., is consulting engineer 
rhe 


waukee 


Mil 
has increased its capital stock to 


Northwestern Iron Company, of 
Wis 
$1,000,000 and’ will make extensive improvements 
at its plant in Mayville, Wis. 

Phe Rockingham (N.C 


bee a] 


Foundry and Machine 
and will establish 
works. W. A 


Company has organized 


a general foundry and machine 


Biggs will be general manager 


Phe Straubel Machine Company, Green Bay, 
Wis expect to occupy their new plant now 
building, where they will increase their output 


of marine and gasolene engines 


It is that the Chesapeake & Ohio 
Railway Company will build repair 
St. Albans, W. Va r. I. Cabell, 


Va., engineer maintenance of way 


reported 
shops at 
Richmond 


Phe organization of a company to establish a 
brass foundry at Rome, Ga., is contemplated 
Particulars can be had of the Manufacturers 
and Merchants Association of Rome 

The Frisco Iron and Steel Company, Frisco 
Beaver county, Penn., a new concern that is 
to manufacture iron pipe from scrap metal 


is to erect a large plant for this purpose 


Bull Automatic Tipple Company, Knoxville, 
Tenn., has been incorporated to manufacture 
mining car wheels, tipples, ete. Jos. Vasey, 


C. 8. Oldroyd and others, incorporators 
Work on the 
Bethlehem 
electrical instruments 
tarted and is to be completed in three months 
The 


whose 


new plant of the Roller-Smith 


Company, Penn., manufacturers of 


and equipment, has been 


Carson Brick Company, Charlotte, N. C, 


plant was recently burned at a loss of 
$75,000, will rebuild. J. E president 


of the concern, is engineer and architect in charge 


Carson, 


A new machine shop and foundry is under 
construction for the Goldschmidt rhermit 
Company, 90 West street, New York City 
which will adioin their present plant in Jersey 
City. 


August 27, 1908. 


The Block Light Company, with headquarters 
at New York City, are to construct a plant at 
Youngstown, Ohio, for the manufacture of 
Welsbach gas burners, mantels and Bloch light 
burners 

The Boring Cash Register Company, Dayton, 
Ohio, has been incorporated with $50,000 capi- 


tal by Geo. N. Barr, A. N. Burkhart, C. M 
Burkhart and others. It is proposed to estab- 
lish a factory 

The Ryan-Todd Manufacturing Company,’ 
only recently formed and incorporated, are to 
build a large plant at Vincennes, Ind., for the 
nanufacture of steel and sheet iron products 


boilers, tanks, ete 


It is reported that the United States Steel Cor 


poration has secured land at Stinesville, Ind., and 
will erect machine shops, stone crushing and 
refining mills, electric-light plant, etc., at a cost 


of over $1,000,000 
The Acme Match Company, a new concern, 

capitalized at $100,000, will erect a plant in 

Roanoke, Va., which will consist of four build- 


ings. Kenneth Lockett, of Orr & Lockett, 
Chicago, Ill., is president 

The Fort Madison Iowa Plow Company 
has filed articles of incorporation rhe new 


company succeeds the Morrison Manufacturing 


Company and will overhaul plant, installing 
new machines where necessary. 

Plans are being prepared for the American 
an & British Manufacturing Company, Provi- 
lenes R. I., for buildings to replace those 
recently destroved by fire These will include 
machine shop and power house 

rhe International Car Company has been 


ncorporated at New Orleans, La., with $350,000 
car rebuilding 
LeBaron, 


establish a railroad 
plant Directors, 4 r 
A. Wagatha and others 


apital to 
ind repair 
Seely Dunn 

It is reported that the citizens of Shelby, Ohio 
will erect a tube plant to replace the one of the 


United States Steel Company recently burned 
Plans have been drawn by J. C. Fish, president 
of the Business Men's Association 

The Grant Iron Works, Houston Pex., 


organized with $50,000 capital has completed 
shop buildings and is ready to install machinery. 
The company will handle the repairs and rebuild- 
ing of locomotives, cars, sawmills, etc 

The Thomas Locomotive Company 
Cincinnati, Ohio, has for 
the purpose of manufacturing automatic stokers. 
J. R. Luckes, of Norwood, Ohio; O. P. Thomas, 
of Los Angeles, and others, incorporators 

The Philadelphia & Reading Railway 
pany obtained permit for the erection of 
power-house, blacksmith shop, paint shop, ete. 
on Lehigh avenue, Philadelphia H. D. Taylor, 
Reading, superintendent motive power 

The Fort Worth Iron and Steel Com- 
pany will be organized plant enlarged for 
the manufacture of bolts, nuts, etc. A depart- 
ment for making car wheels may also be added 
G. W. Armstrong, Fort Worth, president. 

The J.C 
been 


Stoker 


been incorporated 


Com- 


has 


Tex.) 
and 


Lauber Company, South Bend, Ind., 
manufacture 
products and to do a general roof-con- 
Capital, $100,000. Incor- 
Lauber, O. J. Klaer and E. Lauber 
the Harlan & Hollings- 

connection the 
with which it is 


has incorporated to sheet- 
metal 
structing 


porators, J.C 


business 


It is that 
vorth Corporation, in 
Bethlehem Company, 
associated, will build 
the largest steel car plant in the country at Wil 
Del 


reported 
with 
Steel 
what is expected to be 


Inington 


Isthmian Canal 


under Circutar 


will be opened by the 


Washington, D. C 


Bids 
Commission 


No. 462 for supplies among which there appears 
the following items Reamers, track levels 
pneumatic drills, electric motors, water meters 


emery grinders 


rhe Cooper Carriage Woodwork Company, 
St. Louis, Mo., a new concern, will erect a plant 


for the manufacture of woodwork for carriages 














August 27, 1908. 


D. P. Cooper, of the J. A. and D. P. Cooper 
Company, of Struthers, Ohio, is at the 


the new company. 


‘ 


head of 


The Conklin Stove Manufacturing Company 
Columbus, Ohio, has been incorporated with 
$35,000 capital to manufacture stoves and 
ranges and conduct a general stove foundry 


J. W. Hastings 


incorporators 


business. I M Haberkorn 


and others, 


Interstate Supply Company, Petersburg, Va 
recently incorporated will establish plant 
for making doors, sash, etc Will install macl 
inery at a cost of $10,000 \. L. Miller, super 


intendent of Homestead Corporation, Monticello 
Arcade, Norfolk, Va., should be addressed 


rhe Nashville & Lewisburg Railway Compa! 
has applied for a charter to build a line fron 
Nashville to Lewisburg, Tenn., a distance of 
about 50 miles, to be operated by either elec 
tricity or steam Incorporators, I R Rich 


ardson, Edgar Jones, J. A. Thompson, of Nash 


ville, and others 


Robert H. Ingersoll & Brother, of Ne York 
makers of the Ingersoll dollar watch, have 
purchased the plant of the Trenton Watch 
Company, at Trenton, N. J., and will put same 
in operation immediately It is reported that 
the company will enter a new field and produce 
more expensive watches 

It is stated that a new industry for the pro 
duction of refined and common bar iron will be 
established in Toledo, Ohio, which will employ 
about 400 men W. W. Lindsey, of Detroit 
Mich., is promoter of the enterprise, in which 
J. B. Patterson, of the Dominion Steel and Iron 
Company, of Toronto, is interested 

Acting in the capacity of purchasing agett 
for other parties, H. W. Dexter, 96 Liberty street 
New York Cit is interested in the purchase of 
general machine-shop equipment and has con 
siderable inquiries for engine lathes, pulle 
lathes vheel lathes, planers, shapers, radial 
drills, upright drills, bolt and nut machinery 
presses, pipe-threading machines, welders, com 
pressors, et ele 

The Bureau of Supplies and Accounts, Na‘ 
Department, Washington, D. C., will open bids 


234 


schedu e 


Opening September 1, schedule 


schedule 230 


as follows 
iron 
steel 


schedule 238, milling machine 


drills; castings 


miscellaneous 


twist 
31 


castings 


and 
le 
240 


slotting machi! 


forgings 


metals 


} 1) 


s( ec 
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plate joggling 


tapering machine; schedule 
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punch and she 


Want 


it 


schedule aes 


welding 
ar 





Advertisements 
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Rate 25 cents per ” ch = insertior 
About six words make a_ line No advertise 
ments abbreviated Copy should be sent to reach 
us not later than Friday for ensuing week's issue 
inswers addressed to our care will he forwarded 
Applicants may specify names to which their 
eplies are nol to be forwarded but replies will 


not be returned If not forwarded, they will 
destroyed without notice No informatic 
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Small, accurate drill jigs and dies built to order 
Rosner, Madison, Wis 

If you use small gears in large quantities 

rite Berry & Parker, Erie, Pa 

Steel case hardened; modern methods Bo 

on Gear Works, Norfolk Downs, Mass 

We buy or pay royalty for good patented 
achine or tool Box 282, AMER. MACHINIS1 
Wanted— Orders for brass goads Castings 

id finished product Box 411, AMER. Macu 
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Hand 
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labor-saving 
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special? 
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Light, fine 
electrical worth 
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Special 
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Wanted— Machinery or 
build * b contract Ideas 
ings made Address Bae 

Special machiner and d 
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mental vork complete 
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order and 
made gear cutting 
and pattern work, punch press and screw machine 
work, tools, dies, ets Blair Tool and Machine 
W orks West and Morris street New or} 
City 

Wanted—First 
rapidly growing 
coast: Eugene, home of 
and hub of the famous 
Address Department MB 
Eugene, Oregon 


iiss 


machine shop in the 
city on the Pacifi 
the State University 
Willamette Valley 
Commercial lub 


most 
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Boy 


Machine designer, draftsman ind general 
all-round machinist with inventive abilit 
and a hustler. 20 vears’ experience. wishes pos 
tion Box 417, AMERICAN MACHINIS1 

Machinist, toolmaker, expert ali branche 
designing tools, foremanship, inventive 
genious, desires position where high-ciass me 
chanic is desirable Box 412, Amer. Macn 

Wanted—Mechanical superintendency One 
of the live ones, up to the minute in modern 
shop practice Ar location Ready for engage 
ment at once Box 337, AMERICAN MACHINIST 

A practical mechanic familiar with making 
and designing tools and up-to-date factory 
and foundry management, reducing costs with 
a minimum friction, 12 years as superintendent 
of factories making interchangeable machinery 
and sheet metal parts, wishes to correspond 
with parties in need of his services Box 384 
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age 3l xtensive expenence fine apparatus 
adding machines, typewriters, automatic r 
chinery, developing tricate devices for manu 
facture Exceptionally able Box 405, Amt 
MACHINIST 
OHIO 

Superintendent of pattern shop and foundry, 

15 vears’ experience and can mix by analysis 


Can 


get 


results 


without 


AMERICAN MACHINIST 


I Xpert 
desires 
facturing 


satisfactory 


an 


’ 


st 


executive 
concern 


ICAN MACHINIST 


Chief draftsman 
dit 


years’ 
tical and 


er 
up 


ifie 
to 


PENNSYLVA® 


accountant 


now with 
d expenence 
date, desire 


AMERICAN MACHINIST 


\ 


your 


work 
would 
AMERIC 


"'' 


’ 


i 


d up 
years experience on 
hav l 
accept 


to-date 
tools 
held 


ition 


80 no 


ny po 


MACHINIST 


Help 


Wa 
illo vir 


expected 


Wanter 


cperienced 


~OSsItions 
Apply gi 
if reporti 


1 


IA 


and 
connection 

I p to-clate 

results guaranteed 


large ¢ 


Irict'on 


box 


methods 


Box 


t04 


thoroug 


change 


he 


yf 


’ 


ned « 


dies at 


ition 


as 


rie 


Help Wanted 


usi 
and 


Designing 


ine 


g for dut 


Draftsinan 


VOrTK 


pay requi 


Wantes 


tands tt 


Ai 


ledre 


red 


1 


é 


experience 


on 


il 
eX 


wanted 


ILLINOIS 
man apable 
i diamond 

B 
draft 
water-wheel 
mediately fe 
penetnce in 
Box 4 


MASSACHI 


=~} 
with « 

Stating ag 
iolding Mfg. ¢ 


NE yor 


Young man to se 


mn commission a 


Y 


ork 


territor 


nad 


RICAN MACHINIST 


Mec! 


lisite 


hods 


State ‘ 


icting 
mall 


if 


ability 


is 


y 


xT 
De 





practical ex 
terct 
and 
Man fa 
ed in the 

pewriter 

periet 


cted and re 


VACHINIST 


ORIO 


Mechanic who 


manutacture 


ot! 


special ed 


good vu 


f 
) 


dies 


Ox 


Inen 


dra 


State 
AM 
Thoro 


work 


rT 


ill 


0 


thoro 


ip) 


sati 


a 


«perience 


\ 


nd t 
AME! 


t 


a 


rh} 


in 


I ) 


ps 


Box 


fact 
irliest d 


x pers 
Fran} 


aT 


fust 


nd 
and 


Tat 


sal 


r 


Mact 


104 


SVslematize 
with ma 


AMI 


ra 


4000 


t 


nachir 


M 


a 





\ 


ary 


MaAcH 


tle 


j 





able taking charge of department with reliable 
concern (;00d opening state experience al 
former connections Box 388, AMER. Macu 
PENNSYLVANIA 

Wanted—-Young man familiar vith t! 
erection and testing of high-speed automat 
engines One who has had some outside ere 
ing expenence preferred ro receive consi 
eration give full details of experience, emplover 
name duration and compensation last tw 
engagements Box 407, AMERICAN MACHINIS 

WISCONSIN 

Wanted—For a high grade manufactur 
concern aman who is a thorough echal 
who thoroughly understands assembling ar 
machine vork to take position of spect 
Must be a man of force and at the same time 
a man who has a faculty of getting along w 
those with whom he comes in conta st 
past expenence vith whom, age, et Fa 
Ss equipped with best machinery and too!s a 
normally employs about 600 men B 4006 
AMERICAN MACHINIS 
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For Sale 

For Sale or Rent Foundr 
vyood shops with machiner ‘ M 
Box 227, Bergen ‘ 

For Sal Foundr and l 
equipped and succes ru : 
at Baker ¢ Oren A grea I 
cash Address A J. Schumac 6 a 
remple St., Salt Lake City, Uta 

For Sale Ira gs, patter R 
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engines 1¢, 3 and 5 horse-power 
3. 5, 8, 10, 12, 16 and 20 horse-p n 
tal; also a ber of finished and 
engines of tl bove size \ t 
sizes have trent ! 
se vera yea;rs This _ a = , I | if 
for anvore \ ce to ! 1 i r is 
engines Yo al 10 
in experimental Work by pur 
plete outht Shop maghts of i ate . 
on these engitie ‘ ty rena 
Box 366. Amt CAN MAcHINIS’ 
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—Continued. 
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Bagace Co., W. F. & John, Rockford, 
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Beaman & Smith Co., Prov., R. I. 
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Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 
mington, Del. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lucas Mach. Tool Co., Cleveland, O. 

McCabe, J. J.. New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Rockford Drilling Mach. Co., Rock- 
ford, ll. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Mach. Tool Co., 
Worcester, Mass. 


Boring and Turning Mills, 
Vertical 

American Tool Works Co., Cin., O 

Baker Bros., Toledo, O. 

Baush Mach. Too! Co., Springfield, 
Mass. 

Betts Mach. Co., Wilmington, Del 

Bullard Mach. Tool Co., Bridgeport, 
Conn 

Colburn Mach. Tool Co., 


a. 
Gisholt Mach. Co., Madison, Wis 
Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

McCabe, J. J, New York. 

Mitts & Merrill, Saginaw, Mich 

Newton Machine Tool Wks., Inc., 
Phila., Pa. 

Niles Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Seliers & Co., Inc., Wm., Philadel- 
phia, Pa 

Vandyck Churchill Co., New York 


Franklin, 


Boring Tools 
Armstrong Bros. Tool Co., Chicago, 
Ii! 


neat Tool & Mfg. Co., Chicago, 
ul 


Boxes, Tote 
Lyon Metallic Mfg. Co., Aurora, Ill. 





Box Tools, Roughing 
Bardons & Oliver, Cleveland, O. 


Brazing 
Industrial Oxygen Co., New York. 
Broaching Machines 


Harrington, Son & Co. Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Ine., Boston, 
Mass. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 


Bulldozers 


Bliss Co., E. W., Brooklyn, N. Y. 

National Machinery Co., Tiffin, O. 

Niles Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York 


Cabinets, Tool 

Aresteens Bros. Tool Co., Chicago, 
li. 

Hammacher, Schlemmer & Co., 
New York. 

Lyon Metallic Mfg. Co., Aurora, Ill. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 


Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. L. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Slocomb Co., J. T., Providence, R. I. 

Starrett Co., L. 8., Athol, Mass. 


Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk Downs, 
Mass. 

Manville Bros. Co., 
Conn. 


Waterbury, 


Carborundum 
See Grinding Wheels. 


Carborundum Paper and 
Cloth 
Carborundum Co., 


aN. 


Niagara Falls, 


Case-Hardening 
American Gas Furnace Co., New 


York. 
Rogers & Hubbard Co., Middletown, 
Conn. 
hol em & Co., J. H., Brooklyn, 
Castings, Brass and Bronze 


Clum & Atkinson, Rochester, N. Y. 
Lumen Bearing Co., Buffalo, N. Y. 


Castings, Die Molded 

Berry & Parker, Erie, Pa. 

Franklin Mfg. Co., H. H., Syracuse, 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. Co., 
Rirdsboro. Pa. 


Cell Drier Machine Co., Taunton, 


Mass, 
Farrel Fdry. & Mach. Co., Ansonia, 
Conn. , 
Taylor & Fenn Co., Hartford, Conn. 
Castings, Steel 
Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Pa. 
Cammel, Laird & Co., New York. 
Cast Iron Brazing 
Industrial Oxygen Co., New York. 


Cement, Cast Steel 

Clark Cast Steel Cement Co., Shel- 
ton, Conn. 

Obermayer & Co., S., Cincinnati, O. 


Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 
McCabe, J. J.. New York. 


Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
"ork. 

Whiton Mach. Co., D. E., New Lon- 


don, Conn. 
Centers, Planer 


Cincinnati Planer Co., Cincinnati, O. 

Fay & Scott, Dexter, Me 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

New Haven Mfg. Co., 
Conn, 


New Haven, 





Centers, Planer —Continued. 


Pratt & Whitney Co., Hartford, 
Conn 
Woodward & Powell Planer Co., 


Worcester, Mass 


Chains, Driving 


Boston Gear Works, Norfolk Downs, 
Mass. 

Diamond Chain & Mfg. Co., Indian- 
opolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Conn 


Chucking Machines 


American Tool Wks. Co., Cin., O 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cleveland Automatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis 

LeBiond Mach. Tool Co., R. K., 
Cincinnati, O 

McCabe, J. J.. New York. 

Reed Co., F. E.. Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Chucks, Drill 


Almond Mfg. Co., T. R., 
ham, Mass 

Brown & Co., R. H., New Haven, 
Conn. 

Celfor Tool Co., Chicago, Ill 

Cleveland Twist Drilj Co., Cleveland, 


Ashburn- 


Cushman Chuck Co., Hartford, 
Conn 

Groénkvist Drill Chuck Co., Jersey 
City, N 

Horton & Son Co., E, Windsor 


Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Pratt Chuck Co, Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitman & Barnes Mfg. Co., Chi- 
cago, lil. 

Whitney Mfg. Co., Hartford, Conn. 

Whiton Mach. Co., D. E., New Lon- 
don, Conn 

Wiley & Russell Mfg. Co., 
field, Mass 


Green- 


Chucks, Lathe 


Cincinnati Chuck Co., Cincinnati, O 

Cushman Chuck Co., Hartford, Conn. 

Gisholt Mach. Co., Madison, Wis 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 


Horton & Son Co., E., Windsor 
Locks, Conn 
Niles-Bement-Pond Co., New York. 


Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Conn. 

Whiton Mach. Co., D. E., New Lon- 


don, Conn 


Chucks, Planer 


Cincinnati Planer Co., Cincinnati, O. 

Harrington & Son Co., Edwin, Phila- 
delphia, Pa 

New Haven Mfg. Co., New Haven, 


Conn 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn 


Chacks, Split 


Hardinge Bros., Chicago, Ill 

Rivett Lathe Mfg. Co., Boston, Mass 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N 


Cireuit Breakers 


Crocker-Wheeler Co., Ampere, N. J 

General Electric Co., New York 

Western Electric Co., Chicago, ll 

Westinghouse Electric & Mig. Co., 
Pittsburg, Pa 


Clamps 

Hammacher, Schlemmer & Co., New 
York 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 


Starrett Co., L. 8., Athol, Mass 

Tudor Mfg. Co., Taunton, Mass. 

Williams & Co., J. H., Brooklyn 
N. ¥ 
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Clatches, Friction 


American Tool & Machine 


Boston, Mass 


Bliss Co., E. W., Brooklyn, N. Y. 
Caldwell, Son & Co., W. H., Chicago, 


Il. 
Eastern Machinery Co., N 


Conn. 


Evans Friction Cone Co., 


Centre, Mass. 


Farrel Fdry. & Mach. Co., 


Conn. 


Johnson Mach. Co., Carlyle, 


ford, Conn. 


Link-Belt Co., egy Pa. 


New Haven Mfg Co., 
Conn. 


Niles-Bement-Pond Co., Nev 
Williams Foundry & Machine Co., 


Akron, Ohio. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Compound, Core 


Obermayer Co., S., Cincinnati, 


Compound, Pipe Joint 
Dixon Crucible Co., Joseph, 


City, N. J 


Compressors, Air 


Blaisdell Machinery Co., 
Pa 


Bury Compressor Co., Erie, 
Clayton Air Compressor Works 


York. 


Independent Ppeumatic 


Chicago, Ill. 


Ingersoll-Rand Co., New York. 


Spacke Machine Co., F 
apolis, Ind. 


Compressors, Gas 


Blaisdell Machinery Co., 
Ie 


a. 
Ingersoll-Rand Co., New York 


Conduit, Interior 


Sprague Electric Co, New 


Cones, Friction 


Evans Friction Cone Co., 


Centre, Mass 


Connecting Rods and Straps 


Standard Connecting 
Beaver Falls, Pa 


Contract Work 


Blanchard Mach. Co., 
Mass. 


Cell Drier Mach. Co., Taunton, } 
Farrel Fdry. & Mach. Co., 


Conn. 
Manville Bros. Co., 
Conn. 


Merritt, Jos., Hartford, Conn. 
Owen Machine Tool Co., 


field, Ohio. 


Schaeffer Mach. Wks., Phila., 
Turner Mach. Co., Danbury, 


Controllers and 
Electric Work 


Crocker-Wheeler Co., Ampere, 
General Electric Co., New Y 
Westinghouse Electric & Mfg. 


Pittsburg, Pa. 


Conveyors, Automatic 


Lamson Consolidated Store Service 


Co., Boston, Mass. 


Link-Belt Co., Philadelphia, Pa. 


Coping Machines 

Long & Allstatter Co., 
Ohio. 

Niles-Bement-Pond Co., 

Corundum 

See Grinding Wheels. 


Cotters 


Cleveland Twist Drill Co., 


Ohio. 


Morse Twist Drill & Mach. 


Bedford, Mass 


Standard Tool Co., Cleveland, O. 
Whitman & Barnes Mfg. Co., 


cago, Ill. 


Coenterbores 


ae Twist Drill Co., 
Oo. 
Morse Twist Drill & Mach. Co., ! 


Bedford, Mass. 


Slocomb Co., J. T., Prov., 
Starrett Co., L. S., Athol, } 








Clocks, Watchman’s 
Hardinge’ Bros., Chicago, Ill. 





Ceuntershafts 


Almond Mfg. Co., T. 
ham, Mass. 

a sm Iron Foundry, 

i Clipper Mfg. Co., 


Evans Friction Cone Co., 


Centre, Mass. 


LeBlond Mach. Tool Co., 


cinnati, O 


McCabe, J. 2. New York. 
Mossberg Wrench Co., 


"| Norion Grinding 


e 


Smith Countershaft 


Countershafts, 
Evans Friction Cone Co., 


Centre, Mass. 


Wilmarth & Morman 


Rapids, Mich. 


Ceunting and 


Wheels 
Franklin Mfg. Co., 
mB Ss 


Couplers, Hose 
Independent Pneu. 


cago. 


, Il. 
Ingersoll-Rand Co., 


Ceuplings 


Almond Mfg. Co., T 


ham, Mass. 


es & Son Co., 


m1 Machine Co., 
ter, 


Link-Belt © o., Philadelphia, Pa. 
W. Hz. 


Nicholson & Co., 
Barre, 


‘a. 
Niles-Bement-Pond Co., } 
Sellers & Co., Inc., W 


phia, Pa. 


Standard Gauge Steel Co, 
alls, Pa. 
— Fdry. & Mach 


hio. 


Cranes 


Brown Hoisting Mach. 


land, O 


Case Mfg. Co., Columbus, O. 
Cleveland Crane & Car Co., 


liffe, Ohio. 
a Forgings 


‘a 
Manning. Maxwell 
New York. 


Maris Bros., Philade ‘Iphia, Pa. 


Nicholls, Wm. S., ! 


Niles-Bement-Pond C 0., 
Northern Engineering Works, 


troit, Mich. 
Obermayer Co., 8 


Pawling & Harnischfeger, 


kee, Wis. 
— 4 Co., Inc., 


Pa. 
sepa an Electric Crone & Hoist Co., 
o 


ntour Falls, 


ee eck Chure hin Co., 
Yale & Towne Mfg. Co., New York 


Crank Pin Turning Ma- 


chines 


Niles-Bement-Pond Co., } 2 
H_ B., Philadel- 


Onderwood & Co., 
phia, Pa. 


Crank Shafts 


Standard Connecting 
Beaver Falls, Pa. 


Crucibles 


Dixon Crucible Co 


City, N. J. 
Obermayer Co., S., 


Trashers 


Farrel Fdry. & Mach. ( 


Conn 


Niles-Bement-Pond Co., } 
Link-Belt Co., Philadelphia, Pa 


Cupolas, and Ladles, Foun- 


dry 
Obermayer Co., S., 


Paxson Co., J. W., Phila., Pa 


Cups, Grease 
Lunkenheimer Co., 





Counters, Revolution 


Root Co., C. J., Bristol, Conn. 
Schuchardt & Schutte, New York. 
Veeder Mfg. Co., Hartford, Conn. 


ass. 
Safety Emery Wheel 
field, O 








Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker Milling Machine Co., Hyde 
Park, Mass. 

Brown & yee Mfg. Co., Provi- 
dence, 

Cleveland Twist Drill Co., Cleveland, 


Hardinge Bros., Chicago, Il. . 
Harrison & Knight Mfg. Co., New- 


ark, N. J. 

Ingersoll Milling Mach. Co., Rock- 
ford, Il. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Owen Machine Tool Co., Spring- 
field, Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Gloucester 
City, N. 

Sloan «& ( ‘hace Mfg. Co., Ltd., New- 
ark, 

Standard Tool C o., Cleveland, O 

Union Twist Drill Co., Athol, Mass. 

Ward & Son, Edgar T., Boston, 
Mass, 

Whitney Mfg. Co., Hartford, Conn. 


Catting-off Machines 
a oes Bros. Tool Co., Chicago, 


Bienell & Keeler Mfg. Co., Edwards- 

ville ‘ 

Brown & Sharpe Mfg. Co, Provi- 
dence, 

Davis Machine Co., W. P., Roches- 
ter, f 

Hurlburt Roge rs Mach. Co., South 
Sudburv, Mass. 

McCabe, J. J.. New York. 

Newton Mach. Tool Wks., Inc., 
Philadelphia Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York 

Schmitz, August, Dusseldorf, Ger- 
many. 

Vandyck Churchill Co., New York. 


Catting-off Tools 
Armstrong Bros. Tool Co., Chicago, 
Il 


Billings & Spencer Co., Hartford, 
Conn. 

Cleveland Twist Drill Co., Cleveland, 
oO. 


Fitchburg Machine Works, Fitch- 
burg, Mass. 

Kileset Tool & Mfg. Co., Chicago, 
l 


O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Diamond Tools 


American Emery Wheel Co., Provi- 
dence, R. I. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Consolidated Press and Tool Co., 
Hastings, Mich. 

wepseeite Mach. Co., Bridgeton, 


Globe Machine & Stamping Co., 
Cleveland, O. 

Manville Bros. Co., Waterbury, 
Conn 


Dies, Sub-Press 
igen & Chace Mfg. Co., Newark, 


Waltham Machine Works, Waltham, 


ass. 
Dies, Threading, Opening 


Errington, F. A., New York. 

Foote-Burt Co., Cleveland, O 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine. Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Drawing Materials 


Alteneder & Son, Theo.. Philadel- 
phia, Pa. 
Kolesch & Co., New York. 











Drafting Machines 


Universal Drafting Mach. Co., Cleve- 
land, O. 


Drilling Machines, Bench 


American Watch Tool Co., Waltham, 
Mass. 
7 Co., W. F. & John, Rockford, 


Boynton & Plummer, Worcester, 


Mass. 

Ingersoll-Rand Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, Mass. 

Rockford Drilling Mach. Co., Rock- 
ford, Ill. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Sloan & Chace Mfg. Co, Ltd., New- 
ark, 

U. 8. Electrical Tool Co., Cincinnati, 
O. 


Drilling Machines, Boller 


American Tool Works Co., Cin., O. 
Bickford Drill & Tool Co., Cincinnati, 
O. : 


Boynton & Plummer, Worcester, 
Mass. 

Foote-Burt Co., The, Cleveland, O 

Ingersoll-Rand Co., New York. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass 


Drilling Machines, Maltiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Springfield, 


Mass. 

Bickford Drill & Tool Co., Cincinnati, 
QO. 

Flather Planer Co., Mark, Nashua, 
N. H. 


Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach Tool Co., Cin., O. 

Hardinge Bros., Chicago, Ill. 

Harrington Son & Co., Edwin, Phila- 
delphia, Pa. 

Henry & Wright Mfg. Co., Hartford, 


Conn. 

Hill, Clarke & Co., Inec., Boston, 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Il. 

McCabe, J. J.. New York 

Newton Mach. Tool Works, Inc 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass 

Prentiss Tool & Supply Co., New 


York. 

Rockford Drilling Mach. Co., Rock- 
ford, 

Sellerr & Co., Inc., Wm., Philadel- 
phia, Pa 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Co., Hartford, Conn. 


Drilling Machines, Portable 


Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worcester, 
Mass. 

Gem Mfg. Co., Pittsburg, Pa 

Hisey-Wolf Mach. Co., Cin., O 

Ingersoll-Rand Co., New York. 

Newton Machine Tool Wks., Inc 
Phila., Pa 

Niles-Bement-Pond Co., New York 

Stow Mfg. Co., Binghamton, x. ¥. 

U. S. Electrical Tool Co., Cincinnati, 
0. 


Drilling Machines, Radial 


American Tool Works Co., Cin., O 
—_ Mach. Tool Co., Springfield 


Bickford Drill & Tool Co, Cincin- 
nati, O. 

Dreses Mac h. Tool Co., Cin., O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Hilbert Mach. Co., Cincinnati, Ohio 

Marshall & Huschart Machry. Co 
Chicago, Ill. 

McCabe, J. J.,. New York. 

Morris Foundry Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Newton Mach. Tool Wks., Inc.., 
Phila., Pa. 

Niles-Bement-Pond Co., New York 

Prentice Bros. Co., Worcester, Mass 
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“Whitney” 1909 Model Chains and Prices 
ARE NOW READY 








All Motor Car Manufacturers should get full particulars before 
closing, as we have made great gains in strength and durability. 
With certain sizes of chain we have gained over 100% on earlier models. 











FOR 


L? Chain Belt 


Cooling Fans, 
Oiling Devices, 
Motorcycles, 


If you are not taking advan- 


tage of the Woodruff Patent Sys- THE WHITNEY 


tem of Keying it will pay you to 


investigate. MANUFACTURING 


Better results and a_ great 


savin: in cmt. COMPANY 


We carry 95 regular sizes of 
Keys and Cutters in stock for im- 


i mediate delivery. Hartford, Connecticut 
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Drilling Machines, Radial 


—Continued. 


Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., C. C., Detroit, 
Mich. 

Drilling Machines, Rail 

Foote-Burt Co., Cleveland, O. 

Newton Machine Tool Wks., Inc., 
Phila., Pa. 

Niles-Bement-Pond Co., New York. 

hs my Tool & Supply Co., New 
York 


Shepard Electric C pene & Hoist Co., 
Momeur Falls, i 
Standard Tool Co., gh ey oO. 


Drilling Machines, Turret 
Fay Machine Too! Co., Phila., Pa 

Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 
American Tool W > ng © o., Cin., O. 


Baker Bros., Toledo, 
Barnes Co., W. F. & ee Rockford, 
lll 


Beaman & Smith Co., Prov., R. I. 

Boynton & Plummer, Worcester, 
Mass. 

Celfor Tool Co., Chicago, Ill. 

Cincinnati Mach. Tool Co., Cincin- 
nati, O. 

Clark, Jr., Elec. Co., Inc., Jas., 
Louisville, Ky 

Davis Machine Co., W. P., Roches- 
ter. 

Fosdick Mach. Tool Co., Cin., O. 


( ‘leveland, Oo. 
Newark, N. J. 
Co., Edwin, 


Foote-Burt Co., 

Gould & Eberhardt, 

Harrington, Son & 
ny a Wrist Pa 

ae Ne Wright Mfg. Co., 

Hill "Clarke & Co., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Mach. Tool C o., Cincinnati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. 
Chicago, Ill. 

McCabe, J. J., New York. 

en Machine Co., 
Il 


Hartford, 


Inc, 


Co., 


tockford, 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. ‘ 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 


Prentiss Tool & Supply Co., New 
York. 

Rockford Drilling Mach. Co., Rock- 
ford, 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Sibley oe Tool Co., South 
Bend, Ind 

Slate Machine Co., Dwight, Hart- 
ford, Conn 

Sloan & Chace Mfg. Co., Newark, 


s . 
Taylor & Fenn Co., Hartford, Conn. 


Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Conn 

Wiley & Russell ‘Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., Detroit, 
Mich. 


Drills, Center 


Cleveland Twist Drill Co., Cleveland, 
oO 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Prov., R. I. 


Standard Tool Co., Cleveland, O 
Drills, Electric 


Clark, Jr., Elec. Co, Inc., Jas., 
Louisville, Ky. 

Independent Pneumatic Tool Co., 
Chicago, Il. 


Van Dorn Elec. Mfg. Co., Cleveland, 
Ohio 
Drills, Flat 
Celfor Tool Co., 
Whitman & 
cago, lil 
Drills, Hand 
Cincinnati Electrical 
cinnati, O 
Clark, Jr., 
Louisville, 


Chicago, Ill 


Barnes Mfg. Co., Chi- 


Fool Co., Cin 


Elec. Co., Inc., James, 
Ky 
Worcester, 


Coates Clipper Mfg. Co., 
Mass 

Hisey-Wolf Mach 

Ingersoll-Rand Co., 

Niles-Bement-Pond Co., 

U. S. Electrica! Tool Co 
Oo 


Co., Cin., O. 
New York. 
New York. 
Cincinnati, 








Drilis, Pneumatic 


Clayton Air Compressor Works, New 
York. 

Independent 
Chicago, Ill 

Ingersoll-Rand Co., 


Pneumatic Tool Co., 


New York. 


Drills, Ratchet 
Armstrong Bros. Tool Co., Chicago, 


Cleveland Twist Drill Co., Cleveland, 
oO. 

Hisey-Wolf Mach. Co., Cin., O. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers yy onks, John M., Gloucester 
City 


Standard Tool Co., Cleveland, O. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. Co., Madi- 
son, Wis. 


Drill Speeder 


Graham Mfg. Co., Providence, R. I. 


Drying Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 


Eck ayaeme & Motor Co., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

— Elec. Mfg. Co., Madison, 


Roth Bros. & Co., Chicago, II. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., 

Western Electric Co., 


Cincin., O. 
Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Crocker-Wheeler Co., Ampere, N. J. 


General Electric Co., New York. | 

Jantz & Leist Elec. Co., Cincinnati, 

Northern Elec. Mfg. Co., Madison, 
is. 

Roth Bros. & Co., 

Sprague Elec! ric Co. 

Triumph Electnec C 0., 


Coenen, Ill. 
New York 
Cc incinnati, O. 


Van Dorn Elec. & Mfg. Co., Cleve- 
land, Ohio. 
Wagner Elec. Mfg. Co., St. Louis, 


oO. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Works Co., Cin., O. 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Hisey-Wolf Mach. Co.. Cincin., O. 


Ransom Mfg., Co., Oshkosh, Wis. 

Roth Bros. & Co , "Chicago, Ill 

U. S. Electrical Tool Co., Cincinnati, 
oO 


Van Dorn Elec. & Mfg. Co., Cleve- 
land, Ohio. _ 
Western Electric Co., Chicago, II. 


Elevators 


Albro-Clem 
phia, Pa. 

Harrington, Son & 
Philadelphia, Pa 

Link-Belt Co., Philade ‘Iphia, Pa. 


Elevator Co., Philadel- 


Co., Edwin, 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 


American Emery Wheel Co., Provi- 
dence, 

Bay State Stamping Co., Worcester, 
Mass 

Desmond-Stephan Mfg. Co., Ur- 
bana, O 

Diamond Saw & Stamping Works, 
Buffalo, N. Y¥ 

Dickinson, Thos. L.. New York 

Safety Emery Wheel Co., Spring- 
field, O 

Standard Tool Co., Cleveland, O 

Vitritied Wheel Co., Westfield. Mass 


Wrigley Co., Thos., Chicago, Ill 








Enclosures, Tool-room 

Hart & Cooley Co., New Britain, 
Conn. 

Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Engineers, Mechanical and 


Electrical 


Crocker-Wheeler Co., Ampere, N. J. 
Merritt, Jos., Hartford, Conn. 


Engines, Gas and Gasolene 
Bridgeport, 

Conn. 
Blaisdell Machinery Co., Bradford, 


Pa. 
Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 


Automatic Mach. Co., 


Engines, Motor 
Peele Mfg. Co., H. H., Syracuse, 


Engines, Steam 


Sturtevant Co., B. 
Mass. 


F., Hyde Park, 


Engraving Machinery 
Gorton Mach. Co., Geo., 
Exhaust Heads 

B. F., Hyde Park, 


Racine, Wis. 


Sturtevant Co., 
Mass. 


Exhibition Machinery 
Philadelphia Bourse, Phila., Pa. 
Expanders, Tube 


Nicholson & Co., W. 
Barre, Pa. 


H., Wilkes- 


Eyelet Machinery 


Manville Bros. Co., 
Conn. 


Waterbury, 


Factory Equipment 

Lyon Metallic Mfg. Co., Aurora, II. 

Mfg. Equipment & Eng. Co., Boston, 
Mass. 

Fans, Electric 


Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 


Northern Elec. Mfg. Co., Madison, 
18. 
Sprague Electric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 


Crocker-Wheeler Co., Ampere, 

General Electric Co., New i -e 

General Electric Co., Phila., 

Sturtevant Co., , Hyde "Park, 
Mass. 

Western Electric Co., 


N. J. 


Chicago, Ill. 


Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Carver File Co., Philadelphia, Pa. 

Hammacher, Schlemmer & Co., New 
York 

Nicholson File Co., "i a a 

Reichhelm & Co., E. ‘New York. 

Simonds File Co., Desallooene Mass. 


Filing Machines 


Henry & Wright Mfg. Co., 
Conn. 


Filler, Iron 
Clark Cast Steel Cement Co., Shelton, 


Conn. 
Felton, & Co., 
Pa 


Hartford, 


Sibley Philadelphia, 

Fittings, Iron 

National 

Flexible Shafts 

Chase Flexible Shaft Co. 
ll 


Tube Co., Pittsburg, Pa. 


, Chicago, 


Coates Clipper Mfg. Co., Worcester, 
Mass 
Gem Mfg. Co., Pittsburg, Pa 


Forges 
Boynton & 


Wass 


Plummer, Worcester, 


Bradley & Son, C. C., Syracuse, N. Y. 
National Machinery Co., Tiffin, O. 
Prentiss Tool & Supply Co., New 
York 
Sturtevant Co., B. F., Hyde Park, 
ass 





' Forgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Brown & Co., R H., New Haven, 
Conn. 

Crescent Forgings Co., Oakmont, Pa. 

O. K. Tool Holder Co., Shelton, 
Conn. 


a i a & Co., J. H., Brooklyn, 


aN. 


Forgings, Steel 

Cammel, Laird & Co., New York. 
Crescent Forgings Co., Oakmont, Pa. 
McInnes Steel Co., Corry, Pa 


Foundry Furnishings 

Adams Co., Dubuque, Iowa. 

Goldschmidt Thermit Co., New York. 

Obermayer Co., S., Cincinnatis O. 

Paxson Co., J. W.. Phila., Pa 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Frictlons, Paper and Iron 


Rockwood Mfg. Co., Indianapolis, 
Ind. 

Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 


ork. 
Cofenge Flexible Shaft Co., Chicago, 


zate. Jones & Co., Pittsburg, Pa. 
U. S. Gas Furnace Co., Providence, 


R ‘I. 
Westmacott Gas Furnace Co., Prov- 
idence, R. I. 


Furnaces, Enameling 


American Gas Furnace Co., New 
roe. 


U. J B. Gee Furnace Co., Providence, 


Furnaces, Gas 


American Gas Furnace Co., New 


York. 
Cisee Flexible Shaft Co., Chicago, 
Rockwell Furnace Co., New York. 
U. a Furnace Co., Providence, 


Westmacott Gas Furnace Co., Provi- 
dence, R. I. 


Furnaces, Melting 


American Gas Furnace Co., New 
York. 

Obermayer Co., S., Cincinnati, O. 

Westmacott Gas Furnace Co., Provi- 
dence, R. I 


Furnaces, Oil 


Rockwell Furnace Co., New York. 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 

Hart & Cooley Co., New Britain, 
Conn. 

Lyon Metallic Mfg. Co., 

Manufacturing Equip. & Engineer- 
ing Co., Boston, Mass. 

Merritt & C 0., Philadelphia, Pa. 

New Britain Mach. Co., New Britain, 
Conn. 


Aurora, Ill. 


Gages, Recording 

Bristol Co., Waterbury, Conn. 
Gages, Standard 

Ames & Co., B. C., Waltham, Mass. 
we ys Sharpe Mfg. Co., Provi- 


I 
Cleveland Twist Drill Co., Cleveland, 
QO. 


Capea a. Chuck Co., Jersey 
Ci 

ae - W right Mfg. Co., Hartford, 
Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester 
City. N. J. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., £6 ; Athol, Mass. 

Gages, Stenm 

Bristol Co., Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 
Adams Co., Dubuque, Lowa. 
American Watch Tool Co., Waltham 


Mass. 

Becker Milling Machine Co., Hyde 
Park, Mass. 

Bickford Drill & Tool Co., Cincir 
nati, O. 


Bilgram, Hugo, Philadelphia, Pa. 
Brown & ayetpe Mfg. Co., Provi 





dence, 











_ _ |S — 
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You are making your own future every minute 


Some day (if not now) you will need a Boring Machine, or a Drilling 
Machine, or a Milling Machine, or all three. Make your future bright by 
looking up the 


LUCAS (200%, CLEVELAND 


“PRECISION” 


BORING, DRILLING AND MILLING MACHINE 
(NOT MACHINES) 











LESS ROOM, LESS INVESTMENT, LESS 
TROUBLE, than these individual machines, 
and MORE WORK, BETTER WORK and no 
RESETTING OF WORK. 


The LUCAS 


Power Forcing Press 


Ram lowered, power applied, power controlled, 
power released, ram raised 
ALL BY MEANS OF THE SAME WHEEL. 








LUCAS MACHINE TOOL CO., 
CLEVELAND, OHIO, U. 8S. A. 


FUROPEAN AGENTS- «. W. Burton, Griffiths & Co., London. Alfred H. Schutte, Cologne, Brussels, Liege, Paris Milan, Bilbao, Barcelona 
Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen and Budapest 
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Gear Cutting Machinery 
—Continued. 

Buffalo Gear & Pattern Works, Buf- 
falo, N. : 

ar Shaper Co., Cincinnati, 

i aia Bros. Mach. Co., Newark, 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, Phila- 


delphia, Pa. 
McCabe, J. J., New York. 
Newton Machine Tool Works, Inc., 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt - Whitney Co., Hartford, 
Cen 
Prentiss Tool & Supply Co., New 


Dwight, Hartford, 


Mfg. 
Spacke Mach. SF 
apolis, Ind. 
ven Dorn & Dutton Co., Cleveland, 


Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 
Waltham Machine Works, 


Co., D. 


York. 

Slate Machine Co., 
Conn. 

ieee & Chace Co., Newark, 


Co., Indian- 


Waltham, 


Mass. 
Whiton Machine E., New 


London, Conn. 
Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works. Norfolk Downs, 
Mass 

Brown & Sharpe Mfg. Co., Provi- 
dence, 

Buffalo’ Gear & Pattern Works, 
Buffalo, N. Y. 

Caldwell & Son Co., H. W., Chicago, 


ll. 
Chicago Raw Hide Mfg. Co., Chi- 


cago, Il. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear Machine Co., Phila- 
deiphia, Pa. 

ao a Bros. Mach. Co., Newark, 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Fawcus Mach. Co., Pittsburg, Pa. 

a Gear Shaper Co., ‘Spring- 

elc 

Gleason Works, Rochester, Mass. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin., 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, Cleve- 
land, Ohio. 

Lea Equipment Co., New York. 

a * rca Rawhide Co., Syracuse, 


Nuttall Co., R. D., Pittsburg, Pa. 


Owen Machine Tool Co., Spring- 
field, Ohio. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 


Sawyer Gear Works, Cleveland, O. 


Spacke Mach. Co., F. W, Indian- 
apolis, Ind. 
Taylor-Wilson Mfg. Co., McKees 


Rocks, Pa. 


Van Dorn & Dutton Co., Cleveland, 
oO 


Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 
Gears, Molded 
« oo & Son=Co., H. W., Chicago, 
Farrel Fdry. & Mach. Co., Ansonia, 
Conn, 
Syracuse, 


franklin Mfg. Co., H. H., 
<. 


Horsburg & 
Ohio. 
Philadelphia Gear Works, 


Scott Co., Cleveland, 


Philadel- 


phia, Pa. 
Taylor- Wilson Mfg. Co., McKees 
Rocks, Pa. 


von Dorn & Dutton Co., Cleveland, 


Rawhide 
Boston Gear Works, 


Gears, 
Norfolk Downs, 


Mass. 
Chicago Raw Hide Mfg. Co., 


Earle Gear & Mach. 
phia, Pa. 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Horsburg & Scott Co., ¢ Yeveland, O. 


Chicago, 


Philadel- 


Co., 





Gears, Rawhide—Continued. 
New Process Rawhide Co., Syracuse, 


Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Philadel- 


gawryes Gear Works, Cleveland, 
Van Dorn & Dutton Co., sand, 
0. 


Gears, Worm 


Albro-Clem Elevator Co., Philadel- 
phia, Pa. 
Boston Gear Works, Norfolk Downs, 


Mass 
Eberhardt Bros. Mach. Co., Newark, 
Farrel rene & Mach. Co., Ansonia, 
Con 


7 Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. 3: 

Horsburg & Scott Co., Cleveland, 

Nuttall Co., R. D., Pittsburg, Pa. 

- hia Gear Works, Philadel- 
phia 

Taylor: Wilson Mfg. Co., McKees 


be Dorn & Dutton Co., Cleveland, 


Generating Sets 


Burke Electric Co., Erie, Pa. 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Electric Co., New York. 

Sturtevant Co, B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincinnati, O. 


Generators, Gas 


American Gas Furnace Co., New 
York. 

Graphite 

Dixon Crucible Co., Jos., Jersey City, 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 
- Clipper Mfg. Co., Worcester, 


ass. 
Clark, Jr., Elec. Co., 


Louisville, Ky » P 
ttsburg, Pa. 


Gem Mfg. Co 
Heald Math. ‘Co., Worcester, Mass. 
Cincinnati, 


—_— Mach. Co., 


Mueller Machine Tool Co., Cincinnati, 


, James, 


Niles-Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cin., O. 


Grinders, Cutter 


Becker Milling Mach. Co., Hyde 
Park, Mass. 
Brown & snenpe Mfg. Co., Provi- 


dence, R. 
Cincinnati Milling Machine Co., Cin- 
cinnati, 
Clark, Jr., Elec. Co., Inc., Jas., Louis- 
ville, 
Crocker-Wheeler C 0., 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Ampere, N. J. 


—— Milling Mach. Co., Rock- 

ord, Ill. 

McCabe, J. J., New York. 

National Machine Co., Hartford, 
Conn. 

Niles-Bement-Pond Co., New York. 

Norton Grinding Co., Worcester, 
Mass. 

Pratt & Whitney Co., Hartford, 


Conn, 


Pre — Tool & Supply Co., New 

Rivet Lathe Mfg. Co., Boston, Mass. 
. 8. Electrical Tool Co. , Cincinnati, 
oO 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Cylindrical 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Heald Mach. Co., Worcester, Mass. 
Landis Tool Co., Wayne sboro, Pa. 
Morse Twist Drill & Mach. Co., New 
Bedford, Mass 
Norton Grinding Co., 
Mass. 


Worcester, 


Grinders, Disc 
Besly & Co., Chas. H., 
Diamond Machine Co., 


Beloit, Wis. 


Chicago, Il. 
Providence, 


Gardner Machine Co., 





Grinders, Disc —Continued. 


Heald Mach. Co., Worcester, Mass. 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co.. Spring- 
field, Ohio. 

Taylor & Fenn Co., Hartford, Conn. 


Grinders, Drill 


Heald Mach. Co., Worcester, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Niles-Bement-Pond Co., New York. 


Safety Emery Wheel Co., Spring- 
freld, Ohio. 
Sellers & Co., , Wm., Philadel- 


phia, Pa. 
Standard Tool Co., Cleveland, O. 
U. ds -apeeueen Tool Co., Cincinnati, 


Wiltracth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Internal 
Co., Provi- 


Brown & Sharpe Mfg. 
dence, R. I. 

Heald Mach. Co., Worcester, ma 

Landis Tool Co. Waynesboro, Pa 

as Lathe Mfg. Co., Boston, Mass. 
"~ . Electrical Tool Co., Cincinnati, 


Grinders, Knife 


American Wood Working Mchy. Co., 
Rochester, N. Y. 

Safety Emery Wheel Co., Spring- 

field, O. 


Grinders, Portable 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., 
Louisville, Ky 

Copses Clipper Mfe. Co., Worcester, 


Hiss Wolf Mach. Co., Cincinnati, O. 
U.S. Electrical Co., Cincinnati, Ohio. 


Inc., James, 


Grinders, Tool 

Sqgmeens Bros. Tool Co., Chicago, 

Barnes Co., W. F. & John, . Rock- 
ford, Ill. 

Blount Co., J. G., Everett, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence 
ast Electrical Tool Co., Cin- 


cinnati, O. 
Cineinnadi ae Machine Co., Cin- 
cinnati 


Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Grant Mfg. & Mach. Co., Bridgeport, 


Conn 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Mach. Co., Worcester, Mass. 


Hisey-Wolf Mach. Co., Cincin., 

Landis + Co., Wa mhesboro, Pa. 

McCabe, J. J., New 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Mummert, Wolf & Dixon Co., Hano- 
ver, Pa. 

Niles-Bement-Pond Co., New York. 

Norton Grinding Co., Worcester, 
Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rivett Lathe Mfg. Co., Boston, Mass. 

Rockford Drilling Mach. Co., Rock- 
ford, Ill. 

Safety Emery Wheel Co., Spring- 
field, O. 

Sellers & Co., Wm., Philadel- 
phia, Pa. 

Standard Tool Co., Cleveland, O. 

Tabor Mfg. Co., Phila., Pa 


Inc., 


U. 8. Electrical Tool Co., Cincin- 
nati, 
Vandyck ‘Churchill Co., New York 


Vitrified Wheel Co., Westfield, Mass. 

Whitney Mfg. Co., Hartford, Conn 

Wilmarth & Morman Co.,’ Grand 
Rapids, Mich. 


Grinding or Polishing Ma- 
chinery 

Algedive Material Co., Philadelphia, 
‘a 


American Emery Wheel Co., Provi- 


dence, R. I. 
Barnes Co., W. F. & John, Rock- 
ford, Ill 
Besly & Co., Chee, H., Chicago, Ill 
Blount Co , J. Everett, Mass. 


Brown & Sharpe ‘Mfg. Co., Provi- 
dence, R. 


Builders ay Foundry, Providence, 


Chicago Machine Tool Co., Chicago, 





Grinding or Polishing Ma- 
chinery—Continued. 

Cincinnati Electrical Tool Co., Cin- 
cinnati, 

Class, Jr.. Elec. Co., Inc., Jas., Louis- 


Cnptes. s Clipper Mfg. Co., Worcester 


me Co., Ampere, N. J 
a Machine Co., ovidence 


aula Mach. Co., Beloit, Mich. 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Heald Mach. Co., Worcester, Mass. 

Hill, Clarke & Co., Inc., Boston, 


Mass. 
gee Welt Mach. Co., Cincinnati, 


Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Ser Electrical Mfg. Co., Madi- 


Worcester, 


Inc., 


n, Wis 
Norton Grinding Co., 
Mass. 
Pittsburg Emery Wheel Co., 


Pitts- 
burg, Pa. 
Prentiss Tool & Supply Co., New 


York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Roth Bros. & Co., Chicago, Ill. 
Safety Emery Wheel Co., Spring- 


eld, O. 

U. 8. Electrical Tool Co., Cincinnati, 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, Mass. 
Grinding Wheels 

aigative Material Co., Philadeiphia, 
Adams Co., Dubuque, Iowa. 
American Emery Wheel Co., Provi- 


dence, R. I 
Carborundum Co. 


Coates Clipper Mfg. Co., Worcester, 


Niagara Falls, 


ass. 
- % Machine Co., Providence, 
Dickinson, Thos. L., New York. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
Pittsburg Emery Wheel Co., Pitts- 
burg, Pa. 
Safety Emery Wheel Co., Spring- 
field, O. 
Vitrified Wheel Co., Westfield, Mass. 
Whitney Mfg. Co., Hartford, Conn. 
Grindstones and Frames 
Cleveland Stone Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
Gun Barrel Machinery 
Diamond Machine Co., Providence, 


R. I. 
ay c. Whitney Co., Hartford, 


Reed ¢ Co., F. E., Worcester, Mass. 


Hammers, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 

Bradley & Son, C. C., Syracuse, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould ,& Eberhardt, Newark, N.€J. 
Niles-Bement-Pond Co., New York. 

— Tool & Supply Co., New 

ork 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 

Bliss Co., E. W., Brooklyn, N. Y. 

Clayton Air Compressor Works, New 
York. 

Independent Pneumatic Tool Co 
Chicago, Il 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 


Hammers, Power 
a my A & Son, C C., Syracuse 


Niles-Bement-Pond Co., New York 
hy Tool & Supply Co., New 
ork. 


Hammers, Steam 


Bethlehem Foundry & Machine Co 
South Bethlehem, Pa. 

7 < Son, C. C., Syracuse, 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Crescent Forgings Co., Oakmont, Pa 

Marshall & Huschart Machinery Co., 
Chicago, Ill. 

Niles-Bement-Pond Co., New York 
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CROWNING PULLEYS ON A CYLINDRICAL 
GRINDING MACHINE 


They were crowned from a 
straight rough turned surface. 


5 

3 
; 
’ 





1/32" Dia. metal removed. 


tere 


Steps 2", 3", 4", 5" and 6" dia. 


Width of crowned surface 12". 


CROWNING TIME ON 
A LANDIS GRINDER 
8 MINUTES A PIECE 


Send us samples of your work and we will grind them free 
of charge and tell you how we did it. 


LANDIS TOOL COMPANY, Waynesboro, Pa., U.S.A. 


AGENTS—Marsha!! & Huschart Machinery Co., 64 So. Canal St., Chicago, Ill., St. Louis, Mo., Indianapolis, Ind. Walter H. Foster Co., 
50 Church St., New York. C.W_ Burton, Griffiths & Co., Londonand Glasgow. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St 
Petersburg, Copenhagen and Budapest. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao A. R. Williams Ma 
chinery Co., Toronto. Williams & Wilson, Montreal, Can. 


“REED” RELIABILITY 
[2 om And the Patent Geared Feed 
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For general manufacturing purposes the *‘Reed”’ ts the best lathe, 
both as regards capacity and accuracy. 

Patent Geared Feed gives 8 changes without changing gears. 

Feed works ratio 60 to I. 

Mide with 4-step cone for heavy work; also with 5-step coae for 

general run of work. Circular describes it. _& 


F. E. REED COMPANY, Worcester, Mass. 


SELLING AGENTS: Manning, Maxwell & Moore, Inc., 85-87-89 Liberty 
Street, New York, N.Y. 22-2425 South Canal 8t., Chicago, Lil. 128 Oliver 8t., Boston, 
Mass 721 Arch St., Pailadeiphia, Pa 268%. Ulair Ave., Cleveland, Onlo, Merrill Bidg., Mliwan 
kee, Wis Frisco Bidg, St Louls,Mo. Majestic Bidg, Detroit, Mich. Park Bidg., Pittsburgh, 
Pe {irk Bidg.. Syracuse. N Y Woodward Sidg , Birmingham, Ais. Tokio, Japan. Mexico 
City, Mexico. Thomas & Lowe Machinery Co., Providence, R. 1 Syracuse Supply Co., Syracuse, N. ¥. Carey Machinery & Supply Oo., Baltt 
more, Md. The Chas. A. Strelinger Uo., Detroit, Mich Fenwick Freres & Co., Paris, France. Chas. Churchill & Co., Ltd., London, England 
The A. R. Wiliams Machinery Co, Ltd., Toronto, Ont. Van Rietschoten & Houwens, Rotterdam, Holland G Koeppen & Co., Moscow, Rus 
Graham Bros,. Stockholm, Sweden. PF. G. Kretechmer & Oo., Frankfort, a M., Germany 














sia. ©. & J. W. Gardner Co., &. Petersburg, Russia. 
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Hammers, Steam —Continued. 
Prentiss Tool « Supply Co., New 


ork. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Vandyck Churchill Co., New York. 


Hardening and Tempering 
Process 

Metal Hardening Solution Co., 
ester, N. Y. 


Roch- 


Heading Machinery, Cold 


Manville Mach. Co., E. J., Water- 
bury, Conn. 

Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Heating Machines 

American Gas Furnace 
York. 

Chicago Flexible Shaft Co., 


Rockwell Furnace Co., New York. 


Hebbing Machines, Worm 
Gould & Eberhardt, Newark, N. J. 
Newton Machine Tool Wks., Inc., 


hila., Pa. 
Pratt & Whitney Co., Hartford, 


Conn. 
Sehuchardt & Schutte, New York. 


Heisting and 
Machinery 


Brown Bsisting Machinery Co., 


Cleveland, 
Caldwell & A. Co., H. W., Chicago, 
Wick- 


1. 
Cleveland Crane & Car Co., 
liffe, O. 


Link Belt Co., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Sturtevant Co., B. F., Hyde Park, 


ass. 
Yale & Towne Mfg. Co., New York. 


Hoists, Eleetric 


C & C Electric Co., New York. 
Case Mfg. Co., Columbus, O. 
Cleveland Crane & Car Co., Wick- 
iffe, O. 
Crocker- Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 
seers, pacnceting Works, De- 
troit, 
Bhe rd Metric Crane & Hoist Co., 
ontour Falls, N. Y 
Sprague Electric Co., New York. 
Yaie & Towne Mfg. Co., New York. 


Hoists, Hand 
Case Mfg. Co., ee oO. 


Co., New 


Chicago, 


Conveying 


Harrington, Son Co., Edwin. 
Philadelphia, Pa. 
Nicholl New York. 


Yale a rowne } Mfg. Co., New York. 


Heists, Pneumatic 
Inde a Pneumatic Tool Co., 


Ingersoll. “Rand Co., New York. 
Northern Engineering Works, De- 
troit, Mich 
Bhepard Electric Geeep & Hoist Co., 
ontour Falls, Y. 


Carborundum Co., Niagara Falls, 
a is 


Hese, Air 
Independent Pneumatic Tool Co., 
cago, 

Hose, Steel 

Sprague Electric Co., New York 

Igmiters, Gas Engine 

Franklin Mfg. Co., H. H., Syracuse, 
N. Y. 

Imdicaters, Speed 

Warner Instrument Co., Beloit, Wis. 


Indicators, Steam Engine 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Indicators, Test 
a ly Fine Tool Wks., 


ass. 
Grant Mfg. & Mach. Co., 
onn. 
Norton Grinding 


Beve rly ® 
Bridgeport, 
Co., Worcester, 


ass. 
Starrett Co., L. S., Athol, Mass 





Injectors 
“ “xuteneers Mfg. Co., Urbana, 


Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Inspection and Tests 


Hunt Co., Robert W., Chicago, Ill. 


Iron Bar 
Milton Mfg. Co., Milton, Pa. 


Jacks, Hydraulic 


Bethlehem Foundry . Machine Co., 
South Bethlehem, 

Elmes Engineering W exke, Chas. F., 
Chicago, Ill. 

Watson-Stilliman Co., New York. 


Jacks, Planer 
anpetoons Bros. Tool Co., Chicago, 
ll. 


Kettles, Soda 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

=. Equip. & Engineering Co., 

oston, Mass. 

Key Seaters 

Baker Bros., Toledo, O. 

bus ¢ Sons, John T., Brooklyn, 

Davis Machine Co., W. P., Roches- 
ter, N. Y. 

Lapointe Mach. Tool Co., Hudson, 


ass. 

Marshall & Huschart Machry. Co., 

Chicago, Ill. 
McCabe, J. J.. New York. 
Mitts & Merrill, Saginaw, Mich. 
Morton Manufacturing Co., 

kegon Heights, Mich. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

——. Drilling Mach. Co., Rock- 
ord 

Whitney Mfg. Co., 


Keys, Machine 
Morse Twist Drill & Mach. Co., New 
edford, Mass. 
Standard Gauge Steel Co., 
Falls, Pa. 
Whitney Mfg. Co., 


Knives, Machine 


Mus- 


Hartford, Conn, 


Beaver 


Hartford, Conn. 


Coes Wrench Co., Worcester, Mass. 
Simonds File Co., Fitchburg. Mass. 


Lamps, Arc 

General Electric Co., New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lathe Attachments 


American Tool Works Co., Cin., O. 


Bradford Machine Tool Co., Cin- 
cinnati, O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

LeBlond Machine Tool Co., R. K., 


Cincinnati, Ohio. . 
Mossberg Wrench Co., Central Falls, 


Niles-Bement-Pond Co., New York. 
— - Whitney Co., Hartford, 


Rivert’ Lathe Mfg. Co., Boston, Mass. 
Sebastian Lathe Co., Cincinnati, oO. 
Seneca Falls Mfg. Co., Seneca Falls, 


Sloan & Chace Mfg Co., Newark, 
N. J. 

Lathe Dogs 

angytneng Bros. Tool Co., Chicago, 
ll. 

Besly & Co., Chas. H., Chicago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn, 

Williams & Co., J. H., Brooklyn, 
N. Y. 

Lathes 

American Tool & Machine Co, Bos- 
ton, Mass 

American Tool Works Co., Cin., O. 

Automatic Mach. Co., Bridgeport, 
Conn 

aoe Co., W. F. & John, Rockford, 

Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cincin., O. 

Bridgeford Mach. Tool Works, 
Rochester, N. Y. 

Bullard Mach. Tool Co., Bridgeport, 
Conn. 

Champion Tool Works Co., Cin- 


cinnati, O 





Lathes —Continued. 


Cincinnati Lathe and Tool Co., Cin- 
cinnati, 

Davis Machine Co., W. P., Roches- 
ter, 

Dreses Machine Tool Co., Cin., Ne 

Fay Mach. Tool Co., Phila., 

Fay & Scott, Dexter, Me. 

Fitchburg Machine Works, 
burg, Mass. 

Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis. 

Greaves, Klusman & Co, Cin., O. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Conn. 

Hill, Clarke & Co., Inc., Boston, 


Mass 

LeBlond sah. Tool Co., es = 
Cincinnati, 

Lodge & Stipley Mach. Tool Co., 
Cincinnati, 

Marshall & ding Machry. Co., 
Chicago, Ill. 

McCabe, J. J., A York. 

Morris Foundry Co , Jno. B., Cin- 


~~ % 
eel Machinery 


Fitch- 


Motch 
Co., Clevels 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 


—— Tool & Supply Co., New 
or 
Reed Co., F. E., Worcester, Mass 


Rockford. Drilling Mach. Co., Rock- 
ford, Ill. 

Schumacher & Boye, Cincinnati, O. 

Sebastian Lathe Co., Cincinnati, O. 

Sellers & Co., Inc., Wm., Philadel- 


phia, Pa. 
Seneca Falls Mfg. Co., Seneca Falls, 


2 

Springfield Mach. Tool Co., Spring- 

fie 

Toomey, Frank, Philadelphia, Pa. 

Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Whitcomb-Blaisdell Mach. Tool Co., 
Worcester, Mass. 

Woes Mchry. Co., C. C., Detroit, 

ic 


Lathes, Automatic Screw- 
Threading 
. Machine Co., Bridgeport, 


Fay Machine Tool Co., Phila., Pa. 
Pratt & Whitney Co., Hartford, 


Conn 
Prentiss Tool & Supply Co., New 
York. 


Lathes, Bench 

American Watch Tool Co., Waltham, 
Mass. 

Ames & Co., B. C., Waltham, Mass. 

Blount Co., J. G., Everett, Mass. 


Hardinge Bros., Chicago, ii. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., 


York. 
Sebastian Lathe Co., Cincinnati, O. 
Genece. Falls Mfg. Co., Seneca Falls, 


Stark Tool Co., Waltham, Mass. 
Sloan & Chace Mfg. Co., 'Ltd., New- 


ark, N. J. 
Taylor & Fenn Co., Hartford, Conn. 


Waltham Machine ‘Works, Waltham, 


Mass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 

American Wood Working Machry. 
Co., Rochester, N. Y. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

— Tool & Supply Co., New 
ork. 


New 


Lathes, Brass 


Bardons & Oliver, Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., 


Mch. Tool Co., 


New 
York. 
Springfield Spring- 

field, O 
Warner & Swasey Co., Cleveland, O. 


Lathes, Extension 


Harrington & Sons Co., Edwin, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


Prentiss New 


York. 


Tool & Supply Co., 





Lathes, Foot Power 
Barnes Co., W. F. & Jno., Rockford, 
1 


Sebastian Lathe Co., Cincin., O. 
one Falls Mfg. Co., Seneca Falls, 


Lathes, Gap 

American Tool Wks. Co., Cin., O. 

Fay & Scott, Dexter, Me. 

Harrington & Sons Co., Edwin, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Sebastian Lathe Co., Cincin., 

Sellers & Co. Iuc., Wm., Philadel- 
phia, Pa. 


Lathes, Portable 

Lodge & Shipley Machine Tool Co 
Cincinnati, O. 

Lathes, Speed 

Blount Co., J. G., Everett, Mass. 

Cafesee Machine Tool Co., Chicago, 


LeBlond Machine Tool Co., R. K., 
Cincinnati, O. 

Niles-Bement-Pond Co., New York. 

Sebastian Lathe Co., Cincin., O 

Cenece, Falls Mfg. Co., Seneca Falls, 


Lathes, Wood 

American Wood meee Mchy 
Co., nem, & . 2 

Barnes Co., F. & John, Rockford, 


Fay & Scott, Dexter, Me. 


Prentiss Tool & Supply Co., New 
York. 

Levels 

Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 
General Fire Proofing Co., Youngs- 


town, oO. 
=< & Cooley Co., New Britain, 
Lyon Metallic Mfg. Co., Aurora, Ill. 
Merritt & Co.. Philadelphia, Pa. 
Manufacturing Equipment & Engin- 
eering Co., Boston, Mass. 


Lubricants 
Besly & Co., Chas. H., Chicago, Il 
+ ee Co., Jos., Jersey City. 


ay. 


Lubricators 


Besly & Co., Chas. H., Chicago, Ill 
Gem Mfg. Co., Pittsburg, Pa. 


Machinery Dealers 


Besly & Co.. Chas. H., Chicago, Ill 

Chandler & Farquhar, ‘Boston, Mass. 

Garvin Mach. Co., New York. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lea Equipment Co., New York. 


Manning, Maxwell & Moore, Inc. 
New Yor 

Marshall & Huschart Machry. Co 
Chicago, Ill. 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co.,, New 


York. 
Schuchardt & Schutte, New York. 
Toomey, Frank, Philadelphia, Pa. 
Vandyck Churchill Co., New York 
—— Mach. Co., Cc. C., Detroit, 
ich. 


Machine Screw Work 


Natl. Acme Mfg. Co., Cleveland, O. 

Screw Machine Products. Corp., 
Providence, R. I. 

Universal Machine Screw Co., Hart- 
ford, Conn. 


Machinists’ Small Tools 


Bemis & Call Hardware & Tool Co 
Springfield, Mass. 
Besly & Co., Chas. H., Chicago, Ill. 


Billlngs & "Spencer Co., Hartford, 
Conn. 

Boulet’s Fine Tool Wks., Beverly 
Mass. _ 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 
land, 

mt. Schlemmer & Co., New 
‘ork 

Pratt & Whitney Co., Hartford 
Conn. 

Schuchardt & Schutte New York 

Slocomb Co., T., Prov., R. I. 

Standard Tool Co. Clevejand, O 

Starrett Co., L. S., Athol, Mass 





